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GIRDER DESIGN Design
DESIGN PROCEDURE:

1. The prestressed [—-girder should first be designed assuming that the

contractor will vary the joint filler supporting the panels on the girder
flange. This assumption will maintain the minimum slab/panel combination
thickness of 8.5"” and will eliminate fthe possibilifty of increased load due

to varying slab thickness.

2. With the girder designed and the camber and haunching dimensions calculated,
the girder should be checked assuming fthe contractor will use g constant
374" joint filler. This will cause the slab fthickness to vary due to the
camber of the girder, increasing the |locad. This additional load shall be
placed as a concentrafted load at the 1/8 point from each end of the girder
from center | ine of bearing.

An example of how this concentrated load could be calculated fol lows:

5-1/2" min. Slab thick.
Haunch in excess of 3/4" @ ¢
3" panel

3/4" min. Joint Filler

L/2 N

DN —

| A=[1/3]H[L/2]

‘ \

|L/8 ‘

‘ =— |

\ L ;

‘ \

| |

F%AAA*@ Bearing ¢ BeGFTﬁg‘AAAAA%%
W load = (A)(0.15 kips/cubic f1t.) determine the concentrated load ¥ to girders
by disfributing the W load transversely across the girders. (Use the Girder

Regctions Program.)
X This load shall be positioned at the 1/8 point from center|ine Bearing.

I the minimum haunch is greater than the 3/4" Joint Filler, the additional
haunch shal |l be included in the slab thickness as a uniform load.

I the use of these loads causes the girder design to change, it shall be the
responsibility of the designer to determine if the camber and haunching should
be recalculated.

The bearing design calculagtions should use a combination of fThe heaviest |oads
and the |ightest loads fto ensure both the minimum and maximum dead |oad
requirements are met.

Revised: 0Oct. 2000 E5500
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GIRDER DESIGN (CONT.) Design
GEOMETRIC DEMENSIONS:

The ratio of the depth of girder fto span length will in general be not
less Than 1/18. (For estimation purposes onlys see Table on page 1.1-8)
The cross sectional dimensions of the girder will be one of the following:

2 —0"x
—— 3/4" bevel not req’'d. (Typ-.)

e D M i - N

: ,J
= L0
= 30
83

s o ’J - 6" BEEN (Typ.[
P G
PN Tl (Typ) P PN
IR (AETTRN N EYR o4 83"
| ) Arypd- ) Typ.)
" . o AN -

M~ a w©
17 "% 3/4" 17 "% 17 "% 2'-0"k
Bevel
(Typ.)
BEAM TYPE 2 BEAM TYPE 3 BEAM TYPE 4 BEAM TYPE 6
. 3" 3/47 bevel not req'd (Typ.)
M) |
N L~§~‘\ /"’—J
16”
2//
3
O‘ |
SR 10"
S} —
6" a
>
il
C Y
~ ™|y
w 2/ 2//
27 (Typ.)
BEAM TYPE 7

X I+ the web is required to be incredased, then The ftop and botftftom flanges are
to be increased by the same amount. (1”7 increments 2" max. ). (See Development
Sectian for A and I values.)
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GIRDER DESIGN (CONT.) Design
GEOMETRIC DIMENSIONS (CONT.):

Girder Analysis (Continuous Span Series)

Stresses due to dead locad weight of slab, girder, diaphragms, haunch and
forms will be based on simple spans from ¢ to ¢ of bearings. See Section
3.30 for weights to girders.

Stresses due to dead load weight of curbs, parapet, rails, future wearing

surftace and outlets will be based con continuous composite spans with loads equally
distributed to all girders. The span lengths used in fthese computations will be
based on the distance from the ¢ of the bearing at the End Bent to the ¢ of the
[nt. Bent, and from € of Int. Bent fo & of Int. Bent.

Stresses due to live load plus impact will be based on continuous composite
spans whose lengths dare described above for curbs, etc.

The analysis will be made on fThe basis of fransformed areas of all sTeel
(both strands and bars) in the section using concrete with n=6.

[n composite design. al lowances shall be made for the difference in modulus

of elasticity of slab and girder by using the effective slab area as specified for
concrete T-Beams as given in tThe current AASHTO Specifications, multiplied by the
factor (Esiab/Egirder ).  The arsa shall include fthe transftormed area of all
longitudinal reinforcing bars within the effective widfth. The 1" integral wearing
surface shall not be used in the effective slab depth.

Effective Flange Width

The effective flange width for Beam Types 2:3:4 & 6 should be calculated
using AASHTO 8.10.1. For Beam Type 7, fthe effective Tlange width should be
calculated using AASHTO 9.8.3.

Revised: 0Oct. 2000 E5500
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GIRDER DESIGN (CONT.) Design
CONTINUITY AT INTERMEDIATE SUPPORTS:

Continuity will be obtained at intermediafte supporfs by pouring a concrefe
digphragm monol ithic with the deck slab and encasing fthe presfressed girders.
Reinforcing bars will tie the slab, digphragms and girders together.

Reinforcing barss Ty = 60,000 psi, will be placed in the deck slab for fensile
steel.

The ultimate negative moments should be 2.17 times the maximum |ive |oad
moments including impact and 1.3 times moments for future wearing surface and
dead load of curb., parapet or safety barrier curb and bridge rail.

The area of longitudinal reinforcing steel at fthe centerline of the inftermediate
bent should be determined on the basis of a cracked section. This area of
reinftforcing bars is to be provided by adding additional bars beftween the normal
longitudinal bars at the top of the slab. #8 maximum bar size for additional
bars over bents.

These special negative moment reinfaorcing bars should be ended by one of fhe
following criteria (whichever is greater):

(1) Where fthe stress on fthe normal longitudinal reinforcing bars does not
exceed 24,000 psi. as based on a cracked section, plus 15 bar diameters
or development length. (See page 1.1-9 fnhis section for example)

(2) Nof c¢closer to The centerline of fthe intermediate bent than 1/10 of fhe
span. (8" min.)

The concrete stress at fthe boftom of fthe girder should be checked at a point
70 strand diameters plus 9 inches from The centerline of fThe intermediate bent
o see that the total compressive stress due to prestress and negative moment
does not exceed 3,000 psi, (AASHTO. 9.7.2)

The positive moment at the intermediate bent should be provided for by extending
the fop two rows of the top strands (both straight or deflected) and if
available, fthe number of botfom sfrands indicated in Tables 3.55 1.1-1 & 3.55
1.1-2 (on page 1.1-6B) bent fo form a right angle hook.

Revised: 0Oct. 2000 E5500



Bridge Manual

Prestressed Concrete I-Girders — Section 3

.55

Page: 1.1-3

GIRDER DESIGN (CONT.)
CONTINUITY AT INTERMEDIATE SUPPORTS:

Design of Negative Moment Reinforcement:
Since most of the dead
span, The negative design moment over piers (s The |ive
In most designss the dead load applied after continuity
considered in the negative design moment. The effect of
due fto prestress in the precast girders may be neglected

(CONT.)

Design

load moments are carried by fthe beam acting as a simple

load plus impact moment.
is achieved should also be
initial precompression

in the negative moment

computation of ultimate strength I+ the maximum precompression stress is less
than 0.4f'c and the continuity reinforcement is less than 1.5 percent.

I+ will usually be found that the depth of fthe compression block will be less than
the thickness of fthe boftom flange of the precast girder. For this reason, fthe

negative moment reinforcement required can be determined by assuming the beam

o be a rectangular section with a width equal to the bottom flange width of The
girder. Due fTo fthe lateral restraint of the diaphragm concrete, ultimate negative
compression failure in the PCA tests always occurred in the girderss even though
The diaphragm concrete strength was about 1000 psi less Than that of the girder
concrete for this reason, T iIs recommended tThat fthe negative moment reinforce-
ment be designed using fthe compressive sfrength of the girder concrete.

Design Example () (See chart on following page.

The arrows on chart apply
to this design example. )

Ultimate negative moment due to 2.17 X
(LL+I) plus 1.3 x DL2 = 3740 ft.—-Kips

3.25"

BR200 uses
d girder height + EFF.

3//

slab -

My 3,740,000 x 12

obd? 28 x 75.2572
db=1.0
p = 0.00475,

= 283

Ty

60,000 psi

Ag = 0.00475 x 28”7 x 75.25”7 = 10.01 sqg. in.

Try 18 #7 Bars Ag

10.82 sqg. in.

75.25"

(F7c girder)b AASHTO 8.16.3

Check ultimate moment provide:

_10.82 x 60,000

9 T 0.85 x 5000 x

= 5.45"
28

5.45"

R

a = depth of compression block

28//

Compression Block

Note depth of compression block < bottom Tlange thickness.

a
M= Ashy (dféf] 10.82 x 60,000 (75.25

M, = 47,083,230" LB = 3,924 ft.-kips.

oK. Mu provided > required 3740 ft.-Kkips.

- 2.725)

¥ See Computer Manual

Revised: 0Oct. 2000

page BR200-3 for additional check.
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GIRDER DESIGN
6000

(CONT. )
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GIRDER DESIGN (CONT.) Design
SECTION PROPERTIES — STAND ARRANGEMENT & PROJECTION

The ﬁroperf{es and strand arrangement of the most commonly used girders are shown

on the following pages.
Other strand arrangements are permissible. If a web thickness greater Than that
shown on page 1.1-1B is required by design, consult Structural Project Manager.
#4 or #5 B1 (Epoxy bars) (By design) (#4 are preferred to

R = allow permissible alternate B1 bar shape. see following

e sheet)

n #4-C1 (C1 to be Kk Use when there 1s only one vertical

spaced with B1) row of P/S strands in the ftop of

: girder
D§j <§é X #3-A—-Bars kkx

A1 Bars (Top of gdr. femp. sfresses by design)

% 95% Class
#5(Min. ) Beam Type 2, 3 & 4 C7 splice.
#(Min. ) Beam Type 6 i+ required.

B2 Bars at end of girder. for detalls of anchorage zone
reinforcement see Section 3.55 page 1.14-2.

Note: B1s, B2 and D1 bars shall be placed in pairs.
A note on fthe girder sheet gives the fabricator the
option of furnishing fthe 2-D1 bars as one bar.

#4-0] — #4-D1

Cut top ftwo rows of strands with a 12" projection

MILD STEEL and bend in shop
RE INFORCEMENT
: Vo \
/] /
_ _ _ - [«
Embedment lengt a o
" . > [a)
< (216" Min. JfTyp.) = ir s
o N =
" 6" 6”||[nt. Bent | ™ 2
m
N End
; Bent K K 37 (Min. )
o
EEEN - -
e\ /o]
IS + + + + - — — — / ) N
O % 1 . V
209 * #5 Bars kK (1)
. * #5 Bars the first layer
NIV % of bent-up strands only (1)
Cut the number of bofttom strands indicated in Tables 3.55.1.1-1
& 3.55.1.1-2 and shop bend. The remaining top and bottom
strands fto be cut within 1” of concrete. Top and boftom strands

at int. bents with open joint to be cut within 1” of concrete.
% Varies
¥k #5 bars typical at each layer of bent-up strands.
(1) #—-strand tie bars normal of girder.

Notations used on the fol lowing pages are shown below:
A = Cross—sectional area of girder.
Y_ = Distance from centroid to bottom of girder.

s
[ = Moment of inerftia of girder.

Revised: 0Oct. 2000 E5500
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GIRDER DESIGN (CONT.) Design
PREMISSIBLE ALTERNATE B1 BARS SHAPE
7Y .
#4-B1 Bar (Epoxy Coated)
B1 BAR
PERMISSIBLE
ALTERNATE

SHAPE
Note: Place the above detail on Prestress [-Girder sheets only where #4-B/
reinforcing bars are used.
Revised: 0Oct. 2000 ES500
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GIRDER DESIGN

(CONT. )

Design

TABLE NO. 3.55.1.1-1
NUMBER OF BOTTOM STRANDS FOR POSITIVE MOMENT
WEB CONNECTION (C) FOR CLOSED DIAPHRAGMS
THICKNESS
CINCHES) BEAM TYPE 2 | BEAM TYPE 3 | BEAM TYPE 4 | BEAM TYPE 6 | BEAM TYPE 7
OR MODIFIED | OR MODIFIED | OR MODIFIED | OR MODIFIED | (BULB TEE)
6 6 8 10 — 18
6-1/2 — — — 14 —
T(A) 8 10 10 — -
7-1/2(B) — — — 16 —
8(A) 8 10 12 — —
8-1/2(B) o - o 16 o
TABLE NO. 3.55.1.1-2
NUMBER OF BOTTOM STRANDS FOR POSITIVE MOMENT CONNECTION (C) FOR
WEB OPEN INTERMEDIATE DIAPHRAGMS WITH CONTINUOUS SUPERSTRUCTURE
THICKNESS
CINCHES) BEAM TYPE 2 | BEAM TYPE 3 | BEAM TYPE 4 | BEAM TYPE 6 | BEAM TYPE 7
OR MODIFIED | OR MODIFIED | OR MODIFIED | OR MODIFIED | (BULB TEE)
6 12 16 16 — 22
6-1/2 - — - 22 -
T(A) 12 16 16 — —
7-1/2(B) - — - 22 -
8(A) 12 16 16 — —
8-1/2(B) o . o 55 o
(A) Modified Beam Type 2, 3 or 4.
(B) Modified Beam Type 6.
(C) ¥ available, otherwise bend all bottom strands.
Revised: 0Oct. 2000 E5500
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GIRDER DESIGN (CONT.) Design
REINFORCEMENT AND DIMENSIONS
TABLE OF DIMENSIONS
BEAM TYPE 2 | BEAM TYPE 3 | BEAM TYPE 4 | BEAM TYPE 6 |BEAM TYPE 7

WEB 6// 7// 8// 6// 7// 8// 6// 7// 8// 6\?// 7\?// 8\?// 6//

//G// 5\2// 5\2// 5\2 5\2// 5£// 5£// 5\5// 57\2// 5\2// 8%// 8%” 8%// WOH

Ny " 7" 4" 4" 4" 27 47 " 4" K 47 47 47

//C 1" " 6 " 6 " 6 " 6 " 6 1" 6 /" " 1" 7 1" 7 1" 7 1" 4 L//

2

//d// | 3%// 3\2// 5\3// 55\// 5?;// 6%// 62‘// %// 43?// 4;?// é// 4§//

//e// /‘ " 14// /‘5// 1" ,‘4// 15// 3// 14// /‘5// /‘8// 19// " 20//

e o o e o 5 Y o 5 S 5 5 H 7

//g// Ww” /‘2// W3// 1/‘// /‘2// /‘3// Ww// /‘2// W?)// 22// 23// 24// 2/7/‘w%//
//h// 2/*6// 2/76// 2/*6// 3/71 " 3/71 7 3/7,‘ 7" 3/77// 3/77// 3/77// 4/74// 4/74// 4/74// 5/7,‘0%//

" -‘ " 3 /70 \?// 3/70 \72// 3/70\?// 3 /777\2// 3 /77 \5// 3 /77 %// 4 /7/‘ \72// 4 /7/‘ LZ// 4 /7/‘ LZ// 4 /71 OLZ//4 /7/‘ O%HZ’»/*/‘ OLZ// 6/75 1"

Note: Dimensions shown above are out to out.
TOTAL BAR LENGTH
BEAM TYPE 2 BEAM TYPE 3 BEAM TYPE 4 BEAM TYPE 6 BEAM TYPE 7

WEB 6// ?// 8// 6// ?// 8// 6// 7// 8// 6‘?” 7\?// 8‘?” 6//

B,‘ 4/71 1" 4/71 1" 4/7,‘ 1" 4/78// 4/78 /" 4/78 1" 5/72// 5/72// 5/72 1" 5/7,‘ ,‘ " 5/7,‘ ,‘ 1" 5/7,‘ ,‘ 1" 7/78//

B2 3/76 " 3/76// 3/76 " 1 1 " 4/7W /1 4/7,‘ " /77 1" 4/77 " 4/77 " 5/74 " 5/74 a 5/74 " 7/70//

C,‘ ,‘3// ,‘4// ,‘5// 13// ,‘4// ,‘5// ,‘3// ,‘4// ,‘5// 2/72// 2/73// 2/74// 3/76//

D1 24" 2057 26" | 255" | 256" | 27" | 27" | 258" | 229" | 30" | 341" | 32" S
Note: For girders fThat have stepped fop flangess

create new B

for step heights.

C1 BAR

(Beam Types 2

C1 1

and C1

6)

Bars and adjust Bar Lengths

"o ‘

C1 BAR

(Beam Type 7))

B2

SECTION THRU GIRDER

(Typ.

for Beam Types 2

5//
—
[
Q O
m [an)]
o ~—
m [an]
B1 & &
//G//
D o
g /
5 (
//e//
- 6) D1 BAR

SECTION THRU GIRDER
(Beam Type 7))

Revised: Oct. 2000

E5500
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GIRDER DESIGN (CONT.) Design
MAXIMUM ALLOWED SPAN LENGTHS (PRSTRESSED CONCRETE I-BEAM)

HS20 MODIFIED LOADING

ROADWAY |GDR. NO. MAXIMUM SPAN LENGTHS
WIDTH & SPA. TYPE 2 TYPE 3 | TYPE 4 | TYPE © | TYPE 7
26/70// 74/76@// 52 /70// 65/70 1 75/70 " 90/70 1" 99/70//
280" oL 50-0" 62-0" 71-0" 87-0" 99-0"
30/70// 84/78@// 48 /70// 60/70 1 69/70 " 86/70 1" 98/70//
32/70// 94/72@// 47 /70// 58/70 1 6?/70 " 84/70 1" 99/70//
36-0" ;Lfﬁ 50-0" 620" 710" 83-0" 97-0"

N

( Uiiy%m , 85/78@// 480" 590" 69-0" 86-0" 100-0"
400" Ly 470" 580" 68-0" 860" 99-0"
44/70// 95/79@// 45 /70// 56/70 1 65/70 " 82/70 1" 99/70//

H520-44 ALT. MILITARY LGCADING

ROADWAY |GDR. NO. MAX IMUM SPAN LENGTHS
WIDTH & SPA. | TYPE 2 TYPE 3 | TYPE 4 | TYPE ©6 | TYPE 7
eior 48 550" a0 oig 90 080
28/70// 84/72@// 53 /70// 65/70 " 75/70 " 95/70 1" /‘08 /70 "
300" 4 @ 51-0" 63-0" 730" 940" 107"-0"
oS
3250 WY 50-0" 61-0" 710" 930" 109-0"
36-0" ;Lfﬁ 53-0" 65-0" 750" 980" 107-0"
(Uii;%m> Sl 510" 63-0" 730" 950" 110-0"
40 /70 " 95/70@// 50 /70// 62 /70 1" 7/‘ /7O /1 94 /70 1" /‘ 08 /70 "
440" 5 @ I A A A A A
S 480 590 690 910 1090

Criteria used in Tinding maximum span lengths:

) Three equal spans
) Low-Relaxation, one—half inch diameter sfrands
) Only standard strand arrangement
) Class Al Concrete with f'c = 6000 psi and f'ci = 4500 psi
) Minimum web fthickness and flange width
) 16 inch barrier curb
) # Longitudinal temperature reinforcement (max. )
with #8 @ 5" cts. Maximum negative moment
reinforcement (maximum allowed configuration).
8.) Effective flange widths for type 7 girders (bulb-tees)
used to determine maximum lengths are based on AASHTO 9.8.3.
9.) Maximum shear reinforcement in girder web is # @ 5" cts.
10.) Pre-Cast Panel Slab

~NO UGN —

Revised: Oct. 2000 E5500
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GIRDER DESIGN (CONT.)

NEGATIVE MOMENT BAR CUT-0OFF: (WORKING STRESS CONTROLLING)
Area of slab bars required and sfress in the slab bars are prinfted in
program BR200.

Determine sfress of fthe area of slab bars inpuf intoc program at a point
where the area required is larger than that input.

Interpolate along a straight |ine To where fthe stress is 24,000 psi.

Example:

60" Span., 8" Bearing Pad
Distance Cl. fo Cl. of Bearing = 58-7"
Area slab bars input = 1.80 in.

Pt. Area Slab Bars Stress Slab Bars

0.9 1.80 -5,408.1

1.0 10.55 -23,693.1

(Cl. Brg.)

Stress in 1.80 in.? of bars at 1.0 = (23,693.1) (10.55)
1.80

= (138,867.9) psi

Pt. at which stress in 1.80 in.? of bars is equal to 24,000 psi =

0.9 + (24,000 — 5,408.1) = 0.914 of ¢ Brg. to ¢ Brg.
(138.867.9 — 5,408.1) (10) Span Length

Theoretical Cut—-off Length from Cl. Bent:

60'— [ (0.914) (58.58') + 0.42" + 0.29'] = 5.75'

Actual Cut-off Length of CI. Bent:

5.75" + Development Length

or

1/10 of the span Use Largest
or
8 /

Note: Negative momentbar computations use d cracked secTtion
analysis to determine sfresses.

Design

Revised: 0Oct. 2000

E5500
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GIRDER DESIGN (CONT.) Design

NEGATIVE MOMENT BAR CUT-OFF (ULTIMATE STRENGTH CONTROLLING)
Example (Span 1 Length = 58'-0"):

Girder Type 6, f'clgirder) =5 Ksi,

Bearing Pad Length = 8", Distance ¢ to ¢ of Bearing = 56-7",

b = width of bottom flange of girder = 24",

Load Factor Design. @ = strength reduction factor = 1.0 for P/S member

Slab reinforcing steel fy = 60 Ksis

As = Area of slab bars in effective Tlange fTor cut—-off point
As = 1.84 sqg.in.(by BR200 input)
d = effective depth = distance from compression fTace of concrete to

centroid of ftension steel
d =59.6875"

C = compression force 0.85(Ff cH(b)(a)
T = tension force = (As)(fy)

T =(1.84 sg.in.)(60 ksi) = 110.4 Kips
E

quating C = T gives

q =

T
(0.85)(f ¢c)ib)

a = 110.4 Kips = 1.0824"
(0.85)(5 ksi)(24™)
Strength Mu = @ T(d-a/2)
Strength Mu = (1.0)(110.4 Kips)(59.68757-1.0824"/2)/12 = 544.15 Kip—Fft

Negative Moment due to (LL+I1), live load plus impact, for fruck l|oad and
lane l|aod, and DLZ2 Moment with FWS(future wearing surface) at each tenth
point (¢ to € of Bearing) are printed in the BR200 program.

DL2 = total composite uniform Dead Load

[n this example DL2(W/FWS) = DL(SBC) + DL(FWS).

DL(SBC) = weight of safety barrier curb = 170 Ib/ft (for each girder)
DL(FWS) = weight of fufure wearing surface = 228 Ib/f1t (for each girder)
DL2 (w/FWS) = 170+228 = 398 Ib/f+t

DL2(w/0 FWS) = (DLZ2 w/FWS)(170/398) = 0.4217(DL2 w/FWS)

Revised: Sept. 2002 E3007
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Wrwiulw  0—,8 o

(ULTIMATE STRENGTH CONTROLL ING)

Bridge Manual

(Continued)

(CONT. )

(Span 1)

,08'6 = (,8%9)(, 0) = (upds) QL/| o
S|OJLUO)—————— > y4bus fuewdo|ensg + ,GCCZ = ytbus| F40-4N0 |DNLOY
L9168 2 = ,)L62°0+,/9Lp "0+ ( ,£68G°9G)(8665°0-0"1) = +Ueqg j Woldfy yfbus| $40-4N0 |DO|fod08Y ]
Dug B ‘6ag B (Ytbue| upds HUgq D OF ) 4#0) 866570 = X
| # b= /95 | (Lp"GSv=) — (y€'¥¥S—) _ G0 — 9°0
| y ﬂ (Lb*G8%—) — (Sl vpS—) S0 — X
Ol 9°0 S°0 0°0
"t4—dI¥M Gl ppS 4O NW Y4buedfs Of |DNbe s eAodp
Juswow euUt Uoilym 1b tulod syl sulWdselsp OL aUl |
1ybiDJLs D DUO|D &AOdD 8SDO LSUOM 88Ut 84D |0dustul
EA
(@]
w (@]
(SN .
NN N
N ~
?_m "UC LD |NO DO U0+ Ol—1| | ebbd o838 (k)
N
cl4—dIM Ul 24D 2dDb] Ul Siudwow ||V
7 8sD) ¢ 8sD) Z 8sD) | ©sSD)
02 6221— 20 gle - 26 2501- S1°9611— 67 ~Z28~— CL¢61l— €0 L1G— 25 GEr— 0l
[RARAN S 88°L 16— v l6- L1 -0001~— vl6r— 700Gl - L0 rSe— 96" 66— 6°0
86 £C9- L2 1L9— 6L°¢8.- Q" 128- 9¢ 12— 00°'0S— 9¢°6L2— Ov - 8he— 8°0
0£°'625— €8 12G— £ °099- 96 °859— 780 1671 AR AR S8 r0E— ,.°0
P6*LEb— 6 L0Ob— [49824°% 06°¢ 15~ 9r L1 88 0v 1S 602~ L€ 192~ 9°0
6L Lye— OL-z62— LbG¢h— 8l 68¢— 06-82 2,99 B8S bLl— Gl Lll2— -0
F6"3G2— €l 66l— 68 CCe- 69 L2— 96 ¢¢ 0G-6L 19°6S - L2 vll— 70
FEE8l— PE vZl— 25652~ 25°081- 8- gg 22°6L 9,70 1L— G908 1— €0
66 11— £6'G69- Gb*2SL- 8¢ c0 - bl°8e 8869 G8°69— Ll*)Lg— 2°0
98°¢G— Ly ve- 19°2.L— 12 Ch— 98791 LV 6¢ 26 re- 9G°¢h— l°0
00°0 00°0 00°0 00°0 00°0 000 00°0 00°0 00
(SM4 O/M) (SM4/M) (SM4 O/M) (SM4/M) (K)I)SM4 /M SM4/M 2uD 7 SonJ | +ulod
¢1d Z21d Z1d Z21a 4epdl9
pDOT |ub" pDoT MonJl +UBWONW 2710 +UBWOW (I+717) -DBeN
27 €L+ (I+771) LlL2 = NN PDOT 47 _ woBod 00z4g WO+ PDOT | upds

Prestressed Concrete I-Girders — Section 3.55

GIRDER DESIGN
NEGATIVE MOMENT BAR CUT-OFF

Example

Li=1*1 3718Vl

E3007

Sept. 2002

Revised



Bridge Manual
Prestressed Concrete I-Girders — Section 3.55 Page: 1.1-12

GIRDER DESIGN (CONT.) Design

MINIMUM PRESTRESSING STRANDS:

The following insftructions are provided for checking the required minimum
prestressing strands for Prestressed Girders.

Standard Girders excepT Bulb Tee Girders designed by The BR200 Prestress
Computer Program do not require fthe checking of minimum strands. When a strand
selection is forced fTo other than a standard strand arrangement as shown in Tthe
Bridge Manual. addificonal checks are required.

All Girders are considered to meet the minimum prestressing strand regquirements
of AASHTO 9.18.2 when MU provided is greater than 1.33 times MU required.

The Formula needed to make a check of minimum strands wifth an example
application follows:

CRACKING STRESS:

fn = 1.5F ¢
P PeYg MpLy Yg
facr = 4 T T T T
N N N
MY
_ MR BC
{ACT - {MR n I
C
M I
MR Yac ACT MR
Te2 My T Mgy ) < Mpggy

Tact Stress due to P/S and DL1 (psi)

fur Modulus of rupfure (psi)

f'c Compressive strength of concrefte at 28 days (psi)

p Presfress force (after losses) causing compression
in bottom fiber (Ibs.)

e Eccentricity of strands from N.A. (in.)

Vg Non—composite distance to gravity center from exftreme
bottom fiber (in.)

Yac Composite distance to gravity center from exfreme
bottom fiber (in.)

AN Non—compasite area (sg. in.)

Iy Non—composite moment of inertia (in.*)

Revised: 0Oct. 2000 E5500
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GIRDER DESIGN (CONT.) Design

CRACKING STRESS (CONT.):

I = Composite moment of inertia (im.*)
Mpl 1 = Moment service load dead load I (in.—-Ibs.)
MuR = Moment required fto increase actual stress in

compression to cracking sfress in fTension.
MUprogy = Ul timate moment provided from BR200.
MUrea

Ultimate moment required from BR200.

Example — MInimum Strand:

IR = 7.55.000 My Required = 1,176 (Kips—ft.)
IR = 530 psi My Provided = 1,640 (kips—ft.)
fer - 213.453 | 213,453 x 23.89 x 25.89 _ 314,908 x 12 x 25.89
644 .1 236,105 236,105

facT = 331 + 559 — 414
TacT = 476 psi
facT + fwr = 476 + 530 = 1,006

Mg = 592,854 (1,006)

42.6 (12.,000)
Myr = 1,166.7 (Kips—Ft.)
1.2 (Myr—+ MpLp) = 1.2 (1,166.7 + 314.9)

= 1.777.9 > 1,040
MUpgrgy AASHTO 9.18.1

Eight sfrands does not satisfy AASHTO 9.18.2 however,
My Provided > 1.33 (My Required)

1,640 KiPSTTT ) oy oo p(kips =t
Eight sftfrands 0.K

Revised: 0Oct. 2000 E5500
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GIRDER DESIGN (CONT.) Design

DRAPED STRANDS:

Draped strands, although they add to the shear strengfth of the girder. are
primarily used to keep the girder stresses at fthe end. both fTop and boftom,
within allowable |imits while developing the full capacity of the girder
and slab at midspan.

The draped strands should be held down at points 0.4 of fthe distance from
each end of the girder.

STRAND FAILURE:

Jacking force applied fTo presfress sfrands produces dn excessive vertical
uplif+ in short spans on tall girders resulting in failure of draped strand
t+ie downs.

Short spans less than 40 feet are to use straight strands for all girders
greater 2-8" tall. Use at least fwo straight strands at the ftop of the
girder when straight strands are used. Where straight strands will not work

a single hold down point may be used.

Investigate the possibilifty of using all sfraight strands when strength check
of g hold—down device exceeds al lowable (See this section page 1.1-15).

0.4 Girder Length 0.4 Girder Length

12/74// 6/*1// 12/74//

TYPICAL DRAPED STRAND LAYOUT WITH FAILURE

Strands are normally 1/2" Dia. (0.153 sg. in.) low relaxation sfrands grade 270.

Note: Strand distance to full development length = 8-5".
(Based on FHWA recommendation. )

Revised: 0Oct. 2000 E5500
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GIRDER DESIGN (CONT.) Design
HOLD-DOWN DESIGN CHECK

Prestress girders with draped strands require strength checks of hold-down
devices not to exceed allowable |imifs.

AN example of the strength check of a hold—down device for a 4-6" girder
with fThree rows of two strands draped is as follows:

The maximum capacity for the hold-down is a total of 42 Kips. The maximum
capacity per strand is 5 Kips with 10 Kips maximum for a two strand row due
to balt shear.

Check 4=6" Girder Type 6
Seg. 143 18-strands 6 draped

Compute “H” Compute “"R”
4/76// — 54//
-4” to § top draped strands at end R =\/3.67% + 24.21°
-6” to & fTop draped strands at hold down R = 24.49 f+.
H =144" = 3.67 ft.
R F%——'Q Girder
T ‘
\
7 | 7 7 " ‘
24-2 5 | 6-0
\
. STRAND "A” CONFIGURATION
=— (¢ Girder
ﬁ*
e i
~ |
1 ~
©
24/727\2// 6/70//
ELEVATION OF PRESTRESS GIRDER
5 kip/strand (%) 10 kip/bolts (%)
10 kKip (2K)
42 Kips/toftal max.
per hold—-down (k)
(X) Values provided by
T manufacturer
HOLD—-DGOWN DEVICE
Uplift force per strand = (strand force) x (H/R)

Girder length = 60.42 f+.
Check: 31 Kip/sftrand force
31 x 3.07/24.49 = 4.65 Kip/strand < 5 kKipss 0K uplift/strand less fthan allow.
9.3 kKips/bolt < 10 Kipss OK uplift/bolt less than al low.
6 (4.65) = 27.9K < 42Ks OK uplift/hold-down less than allow.

I necessary lower draped sftrand end location to meet criferia or use
straight strands. (Applicable to both [-Girders and Double-Tee Girders).

Note: A single point tie down has twice the uplifft force.

Revised: 0Oct. 2000 E5500
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BEAM TYPE 2 Design
SECTION PROPERTIES AND STRAND ARRANGEMENT (CONTINUOUS SPANS)

13"

]
o i ) :

N 3\2//
A R 6" . .
N o o
w 5%// A a
- 3] (2]
© e S o o
e
10 N <
B/
NI 24" |6 Spa. 25" 24”1 |6 Spa. 25"
1" (T . ) 2 2 2 2
17 YP X @ 2"
GIRDERS Z2A THRU 2C GIRDER 2A GIRDER 2B
A = 310.9 SQ. IN. (11 STRANDS) (12 STRANDS)
Yp= 14.08 IN. .
I = 33.974 IN. ()
© GIRDER 2A 2B 2C
[nitial Prestress Kips| 341 372 434
S Size of Strands % % %
& No. of Strands (Al Straight) 11 12 14
M Bottom of Girder to Center
of Gravity of Strands inches 8.0 7.83 757
~ Note:
EN Investigate the possibility of using all straight
strands when strength check of a hold-down device
., B exceeds allowable. (See fthis section page 1.1-13).
2% 6 Spd. 24 Al'l strand arrangements shown on this page have
@ 2" straight strands only.
GIRDER 2C Strand arrangements ofther than those shown may be
(14 STRANDS) investigated by the designer. For example: rearrange

top strands into two vertical rows (This would aid
the fabricator when placing B1 Bars).

¥ This value is used fTo compensate for boftom fTillets not at 45°
angles as assumed by BR200. {(lLess than 1% difference).

Revised: 0Oct. 2000 E5500
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BEAM TYPE 2, GROUP 1 Design
SECTION PROPERTIES AND STRAND ARRANGEMENT (CONTINUOUS SPANS)
/‘3//
) = |\ J " 7 " | W-T—\J
— N i ] ISy
- N N
N 317 Draped Draped
N \@ 1
@ 6
™~ 55" _ 5
. Draped raped
N N [y
© i >
t 3 0 N o
; SR =cl i Sy g, s
3 2" 2L” ‘ oL
17// AW 27‘2” 2\2// 23// 2
5// 5// 3
GIRDERS 11 THRU 16 o Spa: @ 2
A = 319.9 sa. IN. GIRDER SEQ. NO. 11 GIRDER SEQ. NO. 12
Ye= 14.08 IN. (8 STRANDS) (10 STRANDS)
[ = 33,974 IN.*

2 Spd.

2

7\//
2
3 n

3 Spa. @ 2"

GIRDER SEQ. NO. 13
(12 STRANDS)

ATTENTION:

girder and draped strands

2 Spa.

GIRDER SEQ. ND.
(14 STRANDS)

3 Spa.

14

2\72// 2L2
3 5//
3 Spa. @ 2"
GIRDER SEQ. NO. 16
(18 STRANDS)

Location of draped sftrands shown
in bottom Tlange are at centerline.

3 Spa.

3 Spa.

3 Spa.

2

L//
2
3 7

@2//

GIRDER SEQ. NO. 15
(16 STRANDS)

in top Tlange are at end of

Revised: 0Oct. 2000
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BEAM TYPE 2, GROUP 2 Design
SECTION PROPERTIES AND STRAND ARRANGEMENT (CONTINUOUS SPANS)
/‘3//
Sl G G
51 Draped ¥Dr@ped
:LO 2 6//
5\?// .
R . Draped Draped
0 S S
= S X
- — F F
B e # s e =1
A 2. 23" 24"
. 4 N IR 2
17" " Typ) = £ 3" ,
545 , :
GIRDERS 20 THRU 25 3 Spd. &2
A = 310.9 SO. IN. GIRDER SEQ. NO. 20 GIRDER SEQ. NO. 21
Yp=14.08 IN. | (8 STRANDS) (10 STRANDS)
[ =33.,974 IN.
- | -
F
N \i-+
o~
Draped
; o
@) Q.
Draped mQ v
M
N
< + +EF+ + N -
P + +H+ + = o
27‘2// 2%//
3 3//
3 Spa. @ 2" 3 Spa. 3 Spa. @ 2"

GIRDER SEQ. NO. 24

(16 STRANDS)

GIRDER SEQ. ND. 23
(14 STRANDS)

GIRDER SEQ. NO. 22
(12 STRANDS)

3 Spa.

GIRDER SEQ. ND. 25
(18 STRANDS)

Location of draped sftrands shown in fop fTlange are at end of
in bottom Tlange are at centerline.

ATTENTION:
girder and draped strands

Revised: 0Oct. 2000
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BEAM TYPE 2, GROUP 3 Design
SECTION PROPERTIES AND STRAND ARRANGEMENT (CONTINUOUS SPANS)
/‘3//
TN ke '
< 3%N Draped Draped
N w 6//
T ) g :
N 53 - & Draped a
< <A V! Draped
) Mis| >y N ~
e
o
i 4%%” 22//
L (Typ.) w 21| | 6 spa 21"
17" @ 2//
7 THRU 34 2 5pd. B2
- IN. GIRDER SEQ. NO. 27 GIRDER SEQ. NO. 28
4 (9 STRANDS) (11 STRANDS)
IN. (%)
Draped Draped Draped
o 0 o
[aY [aY (@)
v Draped v Draped v Draped
o N [QN]
~ N N
2L 6 Spa. 2L 2L 6 Spa. 2L 2L
@ 2// @ 2//
GIRDER SEQ. NO. 29 GIRDER SEQ. NO. 30 GIRDER SEQ. NO. 31
(13 STRANDS) (15 STRANDS) (17 STRANDS)
Draped
Draped
o 0 S
O O (@)
w W (2]
N ~ N ~ N ~
o Q] N
24| |6 spa 23" 23"] |6 spa.| |_23" 23] |6 Spa.| | 23"
@ 2// @ 2// @ 2//
GIRDER SEQ. NO. 32 GIRDER SEQ. NO. 33 GIRDER SEQ. NO. 34
(19 STRANDS) (21 STRANDS) (23 STRANDS)
ATTENTION: Location of draped strands shown in top flange are at end of

girder and draped strands

in bottom flange are at centerline.

Revised: 0Oct. 2000
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Design

BEAM TYPE 2
SECTION PROPERTIES AND STRAND ARRANGEMENT (CONTINUOUS SPANS)

Note: Shown in the tables are the values of initial presfress force based on
31.0 Kips/strand. Check computer oufput fTor value of maximum prestress
force To be placed as iniftial presfress force on design plans.

BEAM TYPE 2, GROUP 1 (CONTINUOUS SPANS)

GIRDER 11 12 13 14 15 16
Initial Prestress Kips| 248 310 372 4354 496 558

rof—

Size of Strands % % % % %
Straight Strands 4 6 6 8 8 10
Draped Strands 4 4 6 (o) 8 8

BEAM TYPE 2. GRAOUP 2 (CONTINUOUS SPANS)

GIRDER 20 21 22 23 24 25
Initial Prestress Kips| 248 310 372 434 496 558

n|—
SIE
rno|—
N|—

1
2

n|—

Size of Strands

Straight Strands 6 8 8 10 10 12
Draped Strands 2 2 4 4 ) 6
BEAM TYPE 2, GROUP 3 (CONTINUOUS SPANS)

GIRDER 27 28 29 30 31 32 33 34
Initial Presfress Kips| 279 341 403 465 527 589 651 713
Size of Strands L < 5 < < < < L
Straight Strands 7 8 10 12 14 15 16 18
Draped Strands 2 3 3 3 3 4 5 5

NoTe: For strand fable used in computer prodram refer fo Computer Manual .
Program Number BRzO0O.

Revised: 0Oct. 2000 E5500



Bridge Manual

Prestressed Concrete I-Girders — Section 3.55 Page: 1.3-1
BEAM TYPE 3 Design
SECTION PROPERTIES AND STRAND ARRANGEMENT (CONTINUOUS SPANS)
13"
. S "
< 0 + J + J
— ~ _— R + R +
N w
3\?//
% 6"
\rﬁ [QN]
N
" 51 Q Sl
Oz (%(\f
[BENN]
B B v Y] ™ “
;\v % o +
N hd + 4+ + + + + + +
M~ ~ N - +
N + 4+ + + N c+ + + +
; . iLe N 2%// 2 \2// L ) 2\?//
" - 4 /" 1"
& (Typ-) . 4" . 4"
GIRDERS 3A THRU 3C 2 Spa. @27 2 Spa. @27
A = 381.9 SQ. IN.
Yp= 17.08 IN. GIRDER 3A GIRDER 3B
[ '=61.841 IN.* () (11 STRANDS) (12 STRANDS)
4
___:_j] GIRDER 3A 3B 3C
¢ ~ *
S + [Initial Prestress Kips|l 341 372 465
(&N
v ; Size of Strands L 5 L
N
No. of Strands (Al Straight) 1 12 15
Bottom of Girder to Center
. of Gravity of Sftrands inches 9.64 9.50 10.0
Oz
Sl Note:
RJ@ [nvestigate the possibility of using all straight
o444 4+ strands when strength check of a hold-down device
N + + exceeds allowable. (See tThis section page 1.1-13).
~ + +4++ + All strand arrangements shown on this page have
2L ] 2%~ straight strands only.
4" P Strand arrangements other than those shown may be
j 4 investigated by the designer. For example: rearrange
2 Spa. @2 fop sfrands into two vertical rows (This would aid
the Tabricator when placing B1 Bars).
GIRDER 3C
(15 STRANDS)

% This value is used To compensate for bortom fillets not at 45°
angles as assumed by BR200. (Less fthan 1% difference).

Revised: 0Oct. 2000 E5500
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Design

BEAM TYPE 3, GROUP 1
SECTION PROPERTIES AND STRAND ARRANGEMENT (CONTINUOUS SPANS)

13//
- s N
| o \¢$}/J i;y/J
- — _— = HE ; |
[QN) [QN}
31w \\—*Draped \\—*Draped
2
R iD 6//
F\? N
™ 54" . :
: a2l 2k
o . ;7 o) Draped o Draped
y S ol o
. d + + + +
— - A+ . FF
o + HH o+ = + +H+H+ +
27 2\7// ZL”
/" Ji 2‘72// 2%// 2 /" 2
17 (Typ°> 5// 5// 3 3//
GIRDERS 36 THRU 44 3 Spa. @27
A = 381.9 SQ. IN.
Yp= 17.08 IN. .
I =261,841 IN. GIRDER SEQ. NO. 36 GIRDER SEQ. NO. 37
(8 STRANDS) (10 STRANDS)
- e .
FF/J FF/J WF/J
S ‘it& _ H+ —H
&N + 4 =+ H
\\A*DFODGG Sle \\AfDraped Sl \\A*DFODGG
Al Al oy
(] (]
@ ©
[QN] N
ol< ol< ol<
S,m gfm Draped gfw Draped
© Draped © o
[QN] N ~N
+ + + FF O+ + FFH 4+
R + BH O+ R + HH o+ . + +HH+ +
N + +HH+ + “ + +HEH+ + o + +EH+ +
2‘5// 27\2// 2‘5// 2\5// 2‘72// 2%//
3 3// 3 5// 3 3//
3 Spa. @ 2”7 3 Spa. @ 2" 3 Spa. @ 2"
GIRDER SEQ. ND. 38 GIRDER SEQ. NO. 39 GIRDER SEQ. NO. 40
(12 STRANDS) (14 STRANDS) (16 STRANDS)

ATTENTION: Location of draped strands shown in top flange are at end of
girder and draped strands in boftom flange are at center !l ine.

Revised: 0Oct. 2000 E5500
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Design

BEAM TYPE 3, GROUP 1 (CONT.)
SECTION PROPERTIES AND STRAND ARRANGEMENT (CONTINUOUS SPANS)

e P "
WF/J \¥%/J F%/J
L HH L HH L HH
=+ +H H+ + + +
++Hie—Draped ++Hit—Draped ++Hi—Draped
Ol Ol Ol
[aXFN| [@RNeN] [@RNeN
(V] (V] 2]
)] © ©
M M M
ols ol R
[@NNeN] [EREeN 8~\[\J
) Draped o Draped %) Draped
he) M M ©
F R +F H+
+ HH o+ + +HH+ + + +HH+ +
N + +HH+ + N + +HH+ + N + +HH+ +
N E+ +HEH+ + N E+ +HEH + Y E+ +EH+ +
2‘?// 2\5// 2‘?// 2\2// 2‘5// 2 | 1/
3 3// 3 3// 5 3//
3 Spa. @ 2" 3 Spa. @ 27 3 Spa. @ 2"
GIRDER SEQ. NQO. 41 GIRDER SEQ. NO. 42 GIRDER SEQ. NO. 43
(18 STRANDS) (20 STRANDS) (22 STRANDS)

M
. R
s L4

o
Sl T HH

© ++Hi—Draped
~ +H

Draped

F
+HH+
+ +HH+ +
+ +HH+ +
E+ +HH+ +

4 Spda.
@2//

2 \5//
3 /"

3 Spa. @ 27

GIRDER SEQ. NO. 44
(24 STRANDS)

ATTENTION: Location of draped strands shown in top fTlange are at end of
girder and draped strands in botftom flange dare at centerline.

Revised: 0Oct. 2000 E5500
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Design

BEAM TYPE 3, GROUP 2
SECTION PROPERTIES AND STRAND ARRANGEMENT (CONTINUOUS SPANS)

13//

\

N \m s}
= /J ¢£\<J FE\J
T = ~ ~
Draped Draped
3%//
R io 6//
F\? N
F(} 57\2//
ols ols
< — [@NNeN [@REeN]
© g e Draped N Draped
y | >N [QN] o
< = + + vy o+
~ R ++ - E+
N ++  + N + ++++ +
; » 2// 2‘72// 2%//
" __ a3 2% 23"
i (Typ.) 3" S
5// 5//
GIRDERS 55 THRU 63 3 Spa. @ 2"
A = 381.9 SQ. IN.
Yoz 17.08 NS 4 GIRDER SEQ. NO. 55 GIRDER SEQ. NO. 56
' * (8 STRANDS) (10 STRANDS)
e S P
¥£\<J ¢¥/J ¥ﬁ/J
~ 2 \ii& S H;ﬂ:ix
D d \ oV
rape ¥Droped ¥Draped
ols Ols Ols
% N L% N (% N Draped
© Draped © Draped ©
N N N
+ + + + + F +
N + EH O+ . + +FF+ + . + +HH+ +
N + ++++ + N + +HH+ + N + ++++ +
2 ‘5// 27\2// 2 ‘5// 2 \5// 2 ‘72// 2 \2//
3 3// 3 5// 3 3//
3 Spa. @ 2”7 3 Spa. @ 2" 3 Spa. @ 2"
GIRDER SEQ. NO. 57 GIRDER SEQ. NO. 58 GIRDER SEQ. NO. 59
(12 STRANDS) (14 STRANDS) (16 STRANDS)

ATTENTION: Location of draped strands shown in top fTlange are at end of
girder and draped strands in bottom flange are at centerline.
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BEAM TYPE 3, GROUP 2 (CONT.) Design
SECTION PROPERTIES AND STRAND ARRANGEMENT (CONTINUOUS SPANS)
F— Fr— SE—
o oty | o
) \ijj§ ) H:j:k ) \itk
of; ™ Draped o< ™—Draped o) ™ Draped
(V2] o v o (V] o
Ols ols SIR
[aN PN [@RFN] [AENeN
N Draped o Draped N Draped
H H +F FH+
+H4H+ + +HH+ + + +H+H+ +
N + +HH+ + + +EH+ 4 + +HH+ +
N 4+ e+ + Ottt O+ A+
24" 23" 25" 23" 24" 23"
3// 3” 3// 3// 3// 3//
3 Spa. @ 2" 3 Spa. @ 2" 3 Spa. @ 2"
GIRDER SEQ. NO. 61 GIRDER SEQ. NO. 62

GIRDER SEQ. NO. 60

(18 STRANDS) (22 STRANDS)

(20 STRANDS)

"
F A
_H+H

HH

\itk

\\—fDrGDed

3 Spa.
@2//

Draped
B A
4PN +HH+
) + +HH+ +
< + +EH+ +
N r+ t+H++ +
2‘2,/ 2\2//
3 3//
3 Spa. @ 2"
GIRDER SEQ. NO. 63

(24 STRANDS)

Location of draped sfrands shown in ftop flange are at end of

ATTENTION:
in bottom flange are at centerline.

girder and draped strands
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Prestressed Concrete I-Girders — Section 3.55 Page: 1.3-6
Design

BEAM TYPE 3, GROUP 3
SECTION PROPERTIES AND STRAND ARRANGEMENT (CONTINUOUS SPANS)

/‘3//
L S /J "
: H A
— S~ — R | - | J
| TN ) INC
34" Draped Draped
.|o 6"
\f‘? [QN]
F() 57‘2//
) g Sl
© . a1 Draped a1 Draped
s o © ©
r sl >N [N oJ
N = + o+ + W+
i H i H
5 + +++ + . +++F+++
17// Ji 2‘5// L, 2‘72// 2‘72// 6 SDGa ZLZH
(Typ.) 4 4 @ 2"
GIRDERS 74 THRU 84 I
A = 381.9 SQ. IN. 2 spa. @2
Yp= 17.08 IN.
I =61,841 IN.*
GIRDER SEQ. NQ. 74 GIRDER SEQ. NO. 75
(9 STRANDS) (11 STRANDS)

~—Draped ~—Draped N—Draped

@2’

3
—=
2 Spad
3//
H
3//
—=
2 Spa
H

2 Spa

e 2’
@2’

U- < O S O <
Sl Draped S Draped Sl Draped
o © ©
[N ~N N
+ + + + + +
. +HI+ . ++H+ + . .
5 o+ ++ 5 4 N A+
2\E// 6 SDO- 27\2// 2\5// IS SDG» 2\72// 2\72// 6 SDG- ZLZ//
@ 2// @ 2// @ 2//
GIRDER SEQ. NO. 76 GIRDER SEQ. NO. 77 GIRDER SEQ. NO. 78
(13 STRANDS) (15 STRANDS) (17 STRANDS)

ATTENTION: Location of draped strands shown in top fTlange are at end of
girder and draped strands in bottom flange are at centerline.
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Prestressed Concrete I-Girders — Section 3.55 Page: 1.3-7
Design

BEAM TYPE 3, GROUP 3 (CONT.)
SECTION PROPERTIES AND STRAND ARRANGEMENT (CONTINUOUS SPANS)

%%** i "
H A //J : HA //J
/P N ~— “H Ok L H
H HH Sl H
. H| _ H| © \E\
Olx N D d O ~—D d N |
a% o rene L% o rape ~—Draped
© ©
M M
//—fDrODed //—fDroped /f‘*DFGDed
Sk ¢ Sk i Sk ¥
AN H SN HH S HH
o + M+ » + HH+ + %) 4+ ++
S <|® +++H+++ o +++H+++ ) <|? +++HH+
by C++H++E++ . A+t by O+t
23" 6 Spa. ‘ 2% 2% 6 Spa. ‘ 25" 25" 6 Spa. ‘ 2%
@ 2// @ 2// @ 2//
GIRDER SEQ. NO. 79 GIRDER SEQ. NO. 80 GIRDER SEQ. NO. 81
(19 STRANDS) (21 STRANDS) (23 STRANDS)

P /J s /J PN /J
= H - HH . H
Oz [H Oz [+ (SN [+
Ol ) SIPNI I SN i
MNo | # MNoy | PNe |
< H ~ H N H
N—Draped N—Draped N—Draped
//—fDered //—fDered /r—fDered
B \#/ Sk \#/ ok FF+
213 +H+ 813, ++H++ P ++H++
& +++H+++ » +H+H+++ % +++H+++
4| +++H+++ )o@ +++H+++ 4| +4+H+++
. b4+ i+ ++ N b4+ +H+++ N b4+ ++
25" 6 Spa. ‘ 25" 2L 6 Spa. ‘ 23" 24" 6 Spa ‘ 23"
@ 2// @ 2// @ 2//
GIRDER SEQ. NO. 82 GIRDER SEQ. NO. 83 GIRDER SEQ. NO. 84
(25 STRANDS) (27 STRANDS) (29 STRANDS)

ATTENTION: Location of draped strands shown in top fTlange are at end of
girder and dragped strands in botftom fTlange are at centerline.

Revised: 0Oct. 2000 E5500
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Prestressed Concrete I-Girders — Section 3.55 Page: 1.3-8
Design

BEAM TYPE 3
SECTION PROPERTIES AND STRAND ARRANGEMENT (CONTINUOUS SPANS)

Note: Shown in fthe tables are the values of initial presfress force based on
31.0 Kips/strand. Check computer output for value of maximum prestress
force to be placed as initial presfress force on design plans.

BEAM TYPE 3, GROUP 1 (CONTINUOUS SPANS)
36 | 37 | 38 | 39 | 40 | 41 | 42 | 43 | 44
Kips| 248|310 | 372|434 | 496|558 | 620|682 | 744

GIRDER

[nitial Prestress

N |—
Nl—
N |—

%
10 10 12 14 14
S 8 S 10

N |—
N |—
N|—
N—
N =

Size of Strands

STraight Strands

AN AN
N O
N | 2
oy | @
a

Draped Strands

BEAM TYPE 3, GRAUP 2 (CONTINUDUS SPANS)
56 | 57 | 58 | 59 | 60 | 61 | 62 | 63
372 1434|496 | 558 | 620|682 | 744

GIRDER 55
[mitial Presfress Kips| 248|310

N|—
no|—

5
10 10 12 12 14 16 16
2 4 4 o o b 8

=

~N|—
N|—
N|—
N|—
N|—

Size of Strands

Straight Strands

N |
N | @

Draped Strands

BEAM TYPE 3, GROUP 3 (CONTINUDUS SPANS)
GIRDER 74 | 75 | 76 | 77T | 78 | 719 | 80 | 81 | 82 | 83 | 84
[mitial Presfress Kips| 279 3411403465 |527 589|651 | 713 |7/5]837|899
Size of Strands 5 + < < < < & 5 5 5 5
Straight Strands ! 9 10 12 14 15 17 18 20 22 24
Draped Strands 2 2 3 3 3 4 4 5 5 5 5

Note: For strand table used in computer program refer to Computer Manuadl,

Program Number BRZ200.

Revised: 0Oct. 2000 E5500
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Prestressed Concrete [-Girders — Section 3.55 Page: 1.4~
BEAM TYPE 4 Design
SECTION PROPERTIES AND STRAND ARRANGEMENT (CONTINUOUS SPANS)
137
672‘// 6%//
] g — + ) — +
— s K
+ +
3L2//
- \T "
R BEEN
N
M
5%//
© -~
r S NaY :(w +
. 2 . + o+ o+ o+ . + 4+ +
w - < <
S + o+t S + o+ o+
N N
) ; /F%// ZLZ// 3 SD/(/], 2%// 2%// 2‘2//
17 E(Typu) @ 4 4" »
GIRDERS 4A THRU 4C 2 Spa.
A = 428.9 SQ. IN. @2’
Tp=19.54 [IN. GIRDER 4A GIRDER 4B
I = 92,450 IN. (%) (10 STRANDS) (11 STRANDS)
< CIRDER 4A 4B 4C
N
N + Initial Presfress Kipsl 310 341 403
<
Size of Strands 3 3 3
No. of Strands (Al STraight) 10 (N 12
Bottom of Girder to Center
of Gravity of Strands—Inches 11.20110.91110.37
Note:
Investigate fthe possibilifty of using all straight
strands when sftrength check of a hold-down device
exceeds al lowable. (See fthis section sheet 1.1.13).
Al'l strand arrangements shown on This page have
straight strands only.
X + o+
S I . N Strand arrangements other fthan those shown may be
sy + T investigated by the designer. For example: rearrange
o o4+ 4+ Top strands into Two vertical rows (This would aid
N the fabricator when placing B1 Bars).
2\5// 272‘//
4//
4//
2 Spd.
@2//
GIRDER 4C
(13 STRANDS)

lets not at 45°

te for bofttom fil
e difference).

* This value is used to compens
(Less than 1%

mp g
angles as assumed by BR200. L

UOct. 2000

Revised: E5500



Bridge Manual

Prestressed Concrete I-Girders — Section 3.55

Page: 1.4-2

BEAM TYPE 4, GROUP 1 Design
SECTION PROPERTIES AND STRAND ARRANGEMENT (CONTINUOUS SPANS)
/‘3//
T D =0 5
— L
im ¥Dr@ped :(\J ¥Draped
3\2//
:T 6//
. N
N
M
5\2//
: 8jw Draped gjw Draped
© Gl “lo
———— N [@F [aN} J
) i) > + + +
© ~ H . H +H
N + H4H + N + +H+H+ +
; 4\%// 2%// 5// 5// 2\E// 2‘2// 2 L
17// (Typ ) 2// 3 3//
3 Spa. @ 2"
GIRDERS 86 THRU 96
A = 428.9 SQ. IN.
Yp= 19.54 IN. . GIRDER SEQ. NO. 86 GIRDER SEQ. NO. 87
I = 92,450 IN (8 STRANDS) (10 STRANDS)
" ¥$/J " E%/J " FE/J
. ~H SH
B ¥Dr@ped . o . o
h EL ¥Droped giw ¥Droped
w W)
(G ©
N [QN]
- . Draped . Draped
giw Draped 8jw gjw
2] w (2]
©) © ©
[QN] [qN) N
+ + + F + + F +
++H+ + H+H o+ + +HH+ +
w + ++H+ + N + +HH+ + w + +HH+ +
272\// 2\5// 2LZ// 2\E// 2\5// 2 \2//
3 3// 3 3// 3 3//
3 Spa. @ 2" 3 Spa. @ 2" 3 Spa. @ 2"
GIRDER SEQ. NO. 88 GIRDER SEQ. NO. 89 GIRDER SEQ. NO. 90

(12 STRANDS) (14 STRANDS)

ATTENTION:
girder and draped strands

Location of draped strands shown
in bottom flange are at centerline.

(16 STRANDS)

in top flange are at end of

Revised: 0Oct. 2000

E5500
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Prestressed Concrete I-Girders — Section 3.55 Page: 1.4-3
Design

BEAM TYPE 4, GROUP 1 (CONT.)
SECTION PROPERTIES AND STRAND ARRANGEMENT (CONTINUOUS SPANS)

v ¥%_/J " F%‘/J " F%—/J
I
alay — Draped &l S—Draped aliy N—Draped
) W) (]
© © ©
M M M
Sl Draped Sle Draped Sl Draped
Al ey Ol oy [BE NN
) (93] (V2]
© © ©
M " M
+ + +FH+
+ H+H  + + +++H+ + + +H+H+ +
R + +HH+ + . + +tH+ + R + +++H+ +
~ + +HEH+ + N + +tE4H+ + ~ + +tH+H+ +
27\2// 2\?// ZLZ// ‘2\// 2\2// ‘2\//
3 3// 3 3// 3 3//
3 Spa. @ 2" 3 Spa. @ 2" 3 Spa. @ 2"
GIRDER SEQ. NO. 91 GIRDER SEQ. NO. 92 GIRDER SEQ. NO. 93
(18 STRANDS) (20 STRANDS) (22 STRANDS)
" F%/J N E%/J o E%/J
N 9= ~ th Y|z ~
H +H S| ++ Sl -+
&i& q,@ ;$§ qﬁ@ ;IL
ol \\—fDered
S'N \¥——Draped \\—fDered
- @
Draped Draped
Draped / /
¥ s
, i . H
O-\ H 0Oz H-_H 8& H"H
&l +HH+ Ao +rH+ b +HH+
<ﬂ® + +HH+ + “°® + +HH+ + @Q + +H+H+ +
= + +HH+ + v + +tH+ + R + ++++ +
~ r+t ++++ + ~ r+ ++++ + ~ + ++++ +
2\5// 2&// 2%// ‘ 2\5// 2\2// 2\2//
3 3// 3 3// 3 3//
3 Spa. @ 2” 3 Spa. @ 2" 3 Spa. @ 2"
GIRDER SEQ. NDO. 94 GIRDER SEQ. NO. 95 GIRDER SEQ. NO. 96
(24 STRANDS) (26 STRANDS) (28 STRANDS)

ATTENTION: Location of draped strands shown in top flange are at end of
girder and draped strands in bottom flange are at centerline.
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BEAM TYPE 4, GROUP 2 Design
SECTION PROPERTIES AND STRAND ARRANGEMENT (CONTINUOUS SPANS)
/‘3//
o J " H\i " H\i
- ~ ™ Draped ™ Draped
3 \2//
i 6//
. ~
N
M
5\5//
gtw Draped Efm Draped
= %) %)
0 - @ ]
N . N N
T S S5 + - + +
< = E i EH
o 5 + ++ 4+ . + ++++ +
; 4\;// 2 %// 5 1" 5 1" 2 \5// 2 \2// 2 | 7
5 4 , 3//
17" (Typ-) 2 3
3 Spa. @ 2"
GIRDERS 101 THRU 113
$ = 758:7 3% IN GIRDER SEQ. NO. 101 GIRDER SEQ. NO. 102
1°= 95.250 IN.* (8 STRANDS) (10 STRANDS)
(= el R I e ESD
| T~
?J \\—fDered ;J \\—fDered . rti%
8§V \¥——Draped
)
©
[eN)
gl?N Draped gan Draped gﬁfN Draped
) w (V2
(U] © ©
N A [QN]
+ + + + + +
+ FFR 4+ + +FFH+ + + +HH+ +
. + +HH+ + 5, + +HH+ + . + +HH+ +
272\// 2\5// 2 \2// 2\5// 2\5// ZLZ//
3 3// 3 3// 3 3//
3 Spa. @ 2" 3 Spa. @ 2" 3 Spa. @ 2"
GIRDER SEQ. NO. 103 GIRDER SEQ. NO. 104 GIRDER SEQ. NO. 105
(16 STRANDS)

(12 STRANDS) (14 STRANDS)

Location of draped sftrands shown in fop flange are at end of

ATTENTION:
in bottom Tlange are at centerline.

girder and draped strands

Revised: 0Oct. 2000 E5500
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BEAM TYPE 4, GROUP 2 (CONT.) Design
SECTION PROPERTIES AND STRAND ARRANGEMENT (CONTINUOUS SPANS)
i ¥%/J " Fﬁ/J " Fﬁ/J
[
giw —Draped gjw —Draped g;ﬂ —Draped
w w (V2]
©@ © ©
[QN] [QN] N
- Draped - Draped . Draped
0|z [OAN O |z
Ol oy [@3KeN] [BR NN
[Vp] w w
© © ©
D! ra M
H H +H+
+ HH + + +HH+ + + +++H+ +
R + tHEH+ + + +tHH+ + R + +t+H+ +
w + ++++ + N + ++++ + N + ++++ +
2 7‘2/, 2 ‘z” 2 L2’/ 2 5\// 2 \5// 2 \72//
3 3// 3 3// 3 3//
3 Spa. @ 2" 3 Spa. @ 2" 3 Spa. @ 2"
GIRDER SEQ. NO. 106 GIRDER SEQ. NO. 107 GIRDER SEQ. NO. 108
(18 STRANDS) (20 STRANDS) (22 STRANDS)
" E%/J " E%/J " E%/J
—~ HH ~_ ~_
9l \\A*DFQDGG . -
S’E giw \\—fDrGDed giw \¥—7Drdped
~ [Vp] w)
(CJ] ©
M M
Draped Draped
Draped / qﬁ%/
r_‘F
, il : +
Sk + ol o 2 HH
AN +HH+ Qo +HH+ | +HH+
2 + +HH+ + Vj@ + +tH+ + & + ++++ +
\<¢® + ++++ + o + ++++ + R © + ++++ +
~ r+ ++++ + N r+ ++++ + N + ++++ +
2 ‘E// 2 ;// 2%// 2 \E// 2 \5// 2 \2//
3 3// 3 3// 3 3//
3 Spa. @ 2" 3 Spa. @ 2" 3 Spa. @ 2”7
109 GIRDER SEQ. NO. 110 GIRDER SEQ. NO. 111

GIRDER SEQ. NO.

(24 STRANDS) (28 STRANDS)

(26 STRANDS)

Location of draped strands shown in top fTlange are at end of

ATTENTION:
in bofttfom flange are at centerline.

girder and draped strands

Revised: 0Oct. 2000 E5500
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Design

BEAM TYPE 4, GROUP 2 (CONT.)
SECTION PROPERTIES AND STRAND ARRANGEMENT (CONTINUOUS SPANS)

" TFE,//
-+
\-tdk
5 |« N
SLN Draped
%
O
M
ﬁDFODed
A
HH
. H H
Ol H H
ol H -+
©) ++++
~ + ++++ +
+ ++++ +
:N + ++++ +
2%// . 2\//
3// y
3
3 Spa. @ 2"

GIRDER SEQ. NO. 112

(30 STRANDS)
" \¥¢i//
H H
T
0 |5 N
87N Draped
vy
©
M
//ﬁAfDered
FH|
H -+
g H+
p pale !
o + -
ol ++++
+ +4+++ +
+ +4+++ +
o + +4+++ +
2\5// 2\2//
3 3//
3 Spa. @2/

GIRDER SEQ. NO. 113
(32 STRANDS)

ATTENTION: Location of draped strands shown in top flange are at end of
girder and draped strands in bottom flange are at centerline.
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Design

BEAM TYPE 4, GROUP 3
SECTION PROPERTIES AND STRAND ARRANGEMENT (CONTINUOUS SPANS)

W3//

s /J o N /J . % /J
~ N—Draped .
3L Ej& N—Draped
N@J
\T 6//
. ™~
N
M
5\2//
. Draped . Draped
Ol T |z
< [SENeN Qley
\© . “lo e
- N e} N N
. ”“Kﬂ + + + +
o - H R HH
N + ++4+ + N +++H+++
%i ¢y, 2 5" 2L 25" | 6 spa. 23"
, % 4// @2”
17 yp- 4
2 Spa.
GIRDERS 115 THRU 127 N
A = 428.9 SQ. IN. @2
Yp= 19.54 IN. GIRDER SEQ. NO. 115 GIRDER SEQ. NO. 116
I = 92,450 IN.* (9 STRANDS) (11 STRANDS)

e ISP e I s
giw NM—Draped giw N—Draped giw N—Draped
w w W
- Draped - Draped - Draped
Oz Oz [OAN
alcy Al ey [@R KN
(2] W (2]
@ © ©
N N [QN]
+ + + + + +
+H+ ++H++ +++H+++
N +++H+++ N +++H+++ N +++H+++
23" |6 Spa. 24" 25" |6 spa. 23" 23’ |6 Spa. 23"
@2// @2// @2//
GIRDER SEQ. NO. 117 GIRDER SEQ. NO. 118 GIRDER SEQ. NO. 119
(13 STRANDS) (15 STRANDS) (17 STRANDS)

ATTENTION: Location of draped strands shown in top fTlange are at end of
girder and draped strands in bottom flange are at centerline.

Revised: 0Oct. 2000 E5500



Bridge Manual

Prestressed Concrete I-Girders — Section 3.55 Page: 1.4-8
Design

BEAM TYPE 4, GROUP 3 (CONT.)
SECTION PROPERTIES AND STRAND ARRANGEMENT (CONTINUOUS SPANS)

: i /J Tk m /J Tk i /J
| | Jo | Qe |
gfw M—Draped Hj\ Hj\

% ~~——Draped ~——Draped
- ©
Draped Draped
[SAS Oz U
Hr rh
2 I IS T SIV| ++ th o+ 5
<|Y | ++H+H+E++ <|@ | t++H+++ -
N rc+t++++++ N Cct+++E+++ N
25" 6 Spa. ‘22” 25" 6 Spa. ‘2;” 2
@ 2// @ 2//
GIRDER SEQ. NO. 120 GIRDER SEQ. NO. 121 GIRDER SEQ. NO. 122
(19 STRANDS) (21 STRANDS) (23 STRANDS)

i s M /J Tk M /J i m /J
ﬁN‘\'m %&\\‘m g&\\ m
ML UL SLEEE.Y

NM—Draped NM~—Draped NM—Draped
o O o
a O [aN
wn wn (V]

2 ~ < < < <

N [QV] N
2 23" 6 Spa. ‘2%”

@ 2//
GIRDER SEQ. NO. 123 GIRDER SEQ. NO. 124 GIRDER SEQ. NO. 125
(25 STRANDS) (27 STRANDS) (29 STRANDS)

ATTENTION: Location of draped strands shown in top flange are at end of
girder and draped strands in bottom flange are at centerline.
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Design

BEAM TYPE 4, GROUP 3 (CONT.)
SECTION PROPERTIES AND STRAND ARRANGEMENT (CONTINUOUS SPANS)

T

~——Draped

11

5 Spa

/}}HEE}}

/ﬁAfDrGDed

’_h
< +rh+
o ++H++
© +++H+++

+++H+++
: +++++++

o Spa.

23’] |6 Spa. 24"
@2//

GIRDER SEQ. NO. 126
(31 STRANDS)

ey

~——Draped

5 Spa

/}}EEE}}

/ﬁA*DWGDed

v
i
rh
r_H

iR
++H++
+++++++
+++++++
: +++++++

8 Spa.
@2//

25" 6 Spa. 25
@2//

GIRDER SEQ. NO. 127
(33 STRANDS)

ATTENTION: Location of draped strands shown in top flange are at end of
girder and draped strands in boftom flange are at centerline.
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Design

BEAM TYPE 4
SECTION PROPERTIES AND STRAND ARRANGEMENT (CONTINUOUS SPANS)

Note: Shown in the tables are the values of initial presfress force based on
31.0 kips/strand. Check computer output fTor value of maximum prestress
force to be placed gs initial presfress force on design plans.

BEAM TYPE 4, GROUP 1 (CONTINUQOUS SPANS)
GIRDER 86 | 87 /88|89 90| 9192|933 |94 |95 96
Kips |248|310(372|434|496|558|620|682|744|806|868

Initial Prestress

2 Z 2 2z 2 2 2
10 10 12 14 1 16 16 18

6 8 8 8 8 [ 10110

Size of Strands

Straight Strands

A N NV
B O N
| o |-
o | @O | rol—

Draped Sfrands

BEAM TYPE 4., GROUP 2 (CONTINUOUS SPANS)
GIRDER 101/1021103{104/105|106|107{108|109|110[ 111112113
[nitial Prestress Kips |248|310|372|434|496|558|620|682|7744|806|868|930|992

2 2 2 2 2 2 2 2 2 2
10 11012 114 116 | 18 | 18 | 20 | 22 | 24

4 6 6 o 6 6 8 8 8 3

Size of Sfrands

Straight Sfrands

N | O | ol—
N | QO | rnol—
NS QO | ol—

Draped STrands

BEAM TYPE 4., GROUP 3 (CONTINUOUS SPANS)
GIRDER 115|116 11171118 119(120121(122123|124|125|126 127
4655271589651 |713|775|837|1899|961[1023

[nitial Prestress Kkips [279]341/403

|
N|—

€L N
2 2 2 2 2 2 2 2 2 2

1012|1415 |16 |18 | 20| 22| 24|25 |2
3 3 3 4 5 5 5 5 5 6 6

Size of Strands

—

Straight Sfrands

N |~ ol=
[GNEN NG ol E TR

Draped STrands

NoTe: For strand fable used in computer program refer fo Computer Manual .
Program Number BRzO0O.
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BEAM TYPE 2, GROUP 1 Design
SECTION PROPERTIES AND STRAND ARRANGEMENT (SIMPLE SPANS)
s 137
N N
: |\ J v FH " L
- N L 3 HH
W o~ o
i 37 Draped Draped
- \&D 6//
| =
<! 5L Draped Draped
o > —
N N d
s] Ml >
}7 - -
S e b~ + ¥ + ol w + FH +
0 N t+ +48 + = L+ +HH+ +
/P 2L” 2L”
‘ 3" 217 |57 |57 |24 e :
177 (Typ.) o 3 3
3 Spa. @ 2"
GIRDERS 12 THRU 18 GIRDER SEQ. NO. 12 GIRDER SEQ. NO. 13
A = 310.9 SQ. IN. (8 STRANDS) (10 STRANDS)
Y= 14.08 IN.
7= 33,974 IN.*
"~ |7 " FH ) 7
N I+ +H S ++ H+
N o™ +
Draped Draped Draped
Draped Sle Draped Draped
[@RFN
%2}
o~ © - =
< F HH
RN + +FF+ + + +EH+ 4 . + +HH+ +
N L+ +ebH+ + N C+ ++++ + N C+ ++++ +
2%// 2 | 17 272\// 2\// 2\E// 2 |/
3 3// 3 3” 3 3//
3 Spa. @ 2" 3 Spa. @ 2”7 3 Spa. @ 2"
GIRDER SEQ. NQ. 14 GIRDER SEQ. ND. 15 GIRDER SEQ. NO. 16
(12 STRANDS) (14 STRANDS) (16 STRANDS)
. — .
HH
=+
Draped
g Draped
(V2]
o _ O
s a
+HH+ 4l
N + +HH+ + e
N + ++F+ + N
22‘//
3//
3 Spa. @2’ 3 Spa. @ 2"
GIRDER SEQ. NO. 17 GIRDER SEQ. NO. 18

ATTENTION:

(18 STRANDS)
Location of draped strands shown
girder and draped strands

(20 STRANDS)

in top flange are at end of
in bottom flange are at centerline.
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BEAM TYPE 2, GROUP 2 Design
SECTION PROPERTIES AND STRAND ARRANGEMENT (SIMPLE SPAN)

: 13"
=

: L "
) 3%” Draped
:_D 6//
B%H R g Draped
3 s | a 2
O WN’S o~
I o
1
.4
177 (Typ- )
GIRDER SEQ. NO. 19
§15D§$8,$955ﬁR?N?5 (11 STRANDS)
Yb= 14.08 IN.4
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GIRDER SEQ. NO. 20 GIRDER SEQ. NO. 21 GIRDER SEQ. NO. 22
(13 STRANDS) (15 STRANDS) (17 STRANDS)
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(W)

A
@]

i)

@

a
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+ 4+
++ -+
+++H+++

2+"1 |6 Spa. 2L
@ 2//

GIRDER SEQ. NO. 23 GIRDER SEQ. NO. 24 GIRDER SEQ. NO. 25
(19 STRANDS) (21 STRANDS) (23 STRANDS)

ATTENTION: Location of draped sftrands shown in ftop fTlange are at end of
girder and draped strands in boftom flange are at centerline.
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Prestressed Concrete I-Girders — Section 3.55 Page: 1.5-3
Design

BEAM TYPE 2
SECTION PROPERTIES AND STRAND ARRANGEMENT (SIMPLE SPAN)

Note: Shown in the tables are the values of initial presfress force based on
31.0 Kips/strand. Check computer oufput fTor value of maximum prestress
force To be placed as inifTial presfress force on design plans.

BEAM TYPE 2., GROUP 1 (SIMPLE SPAN)

GIRDER 12 13 14 15 16 17 18
Initial Prestress Kips| 248 310 372 434 496 558 620

n|—
nN|—
N|—

i
2

Size of Strands 5 = =
Straight Strands 4 ) 8 10 10 12 14
Draped Strands 4 4 4 4 o o) o

BEAM TYPE 2, GROUP 2 (SIMPLE SPAN)
GIRDER 19 20 21 22 23 24 25

Initial Presfress Kips| 341 403 465 527 589 ©57 713
Size of Strands < < 5 < < < <
Straight Sfrands 8 10 12 14 15 16 18

3 3 3 3 4 5 5

Draped Strands

NoTe: For strand fable used in computer prodram refer fTo Computer Manual .
Program Number BRz04.
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Design

BEAM TYPE 3, GROUP 1
SECTION PROPERTIES AND STRAND ARRANGEMENT (SIMPLE SPAN)
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17 (Typ°> 5// 5// 3 3//
GIRDERS 26 THRU 34 3 Spa. @27
A = 381.9 SQ. IN.
Yp= 17.08 IN. .
I =261,841 IN. GIRDER SEQ. NO. 26 GIRDER SEQ. NO. 27
(8 STRANDS) (10 STRANDS)
- e .
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ol< ol< ol<
S,m gfm Draped gfw Draped
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+ + + FH O+ + HFH o+
R + HFH O+ R + HH + N + +HEH+ +
N + +HH+ + “ + ++++ + o + ++++ +
2‘5// 27\2// 2‘5” 2\5// 2‘72// 2 | /1
3 3// 3 5// 3 3//
3 Spa. @ 2”7 3 Spa. @ 2" 3 Spa. @ 2"
GIRDER SEQ. NO. 28 GIRDER SEQ. NO. 29 GIRDER SEQ. NO. 30
(12 STRANDS) (14 STRANDS) (16 STRANDS)

ATTENTION: Location of draped strands shown in top flange are at end of
girder and draped strands in boftom flange are at center !l ine.
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Design

BEAM TYPE 3, GROUP 1 (CONT.)
SECTION PROPERTIES AND STRAND ARRANGEMENT (SIMPLE SPAN)
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3 Spa. @ 2" 3 Spa. @ 27 3 Spa. @ 2"
GIRDER SEQ. NO. 31 GIRDER SEQ. NO. 32 GIRDER SEQ. NO. 33
(18 STRANDS) (20 STRANDS) (22 STRANDS)

M
FF
L H+

=+ H
++Hit—Draped

4 Spa.
G o7

Draped
o
Q
(92
N <%
[QN]
2‘?// 2\//
3// .
3
3 Spa. @ 2"

GIRDER SEQ. NO. 34
(24 STRANDS)

ATTENTION: Location of draped strands shown in top fTlange are at end of
girder and draped strands in botftom flange dare at centerline.
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Design

BEAM TYPE 3, GROUP 2
SECTION PROPERTIES AND STRAND ARRANGEMENT (SIMPLE SPAN)
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17" = 4 @ 2" @ 2"

ERS 35 THRU 40 GIRDER SEQ. NO. 35 GIRDER SEQ. NO. 36
381.9 sQ. IN. (19 STRANDS) (21 STRANDS)
17.08 IN.
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. "
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@ 2//
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@ 2//
+

N—Draped N—Draped

/r—fDered //—fDered
N ‘F// : \#/

N H N +I-H+
+++H+++ +++H+++

@ +++HH+++ R © +++H+++
+++H+++ P r+++H+++

o (
25" 6 Spa. ‘ 25" 23" 6 Spa. ‘ 23"
@ 2// @ 2//

4 Spa.
4 Spa

GIRDER SEQ. NO. 37 GIRDER SEQ. NO. 38
(23 STRANDS) (25 STRANDS)

ATTENTION: Location of draped strands shown in top fTlange are at end of
girder and dragped strands in botftom fTlange are at centerline.
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BEAM TYPE 3, GROUP 2 (CONT.)
SECTION PROPERTIES AND STRAND ARRANGEMENT (SIMPLE SPAN)

~—
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& +++H+++
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GIRDER SEQ. NO. 39
(27 STRANDS)

ATTENTION: Location of draped strands shown
girder and draped strands

e
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//—fDrGDed

m4

N ++H++
+++H++4+
@ +++H+++
r++++++

2%”‘ 6 Spd. ‘ 23"
@2//

4 Spa.

GIRDER SEQ-. NO. 40
(29 STRANDS)

Design

in top flange are at end of
in bottom flange are at centerl ine.
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Design

BEAM TYPE 3
SECTION PROPERTIES AND STRAND ARRANGEMENT (SIMPLE SPAN)

Note: Shown in the tables are the values of initial presfress force based on
31.0 Kips/strand. Check computer oufput fTor value of maximum prestress
force To be placed as iniftial presfress force on design plans.

BEAM TYPE 3, GROUP 1 (SIMPLE SPAN)
26 | 27 | 28 | 29 | 30 | 31 | 32 | 33 | 34

GIRDER
[ni+ial Prestress Kips| 248|310 | 372|434 |496 | 558 | 620|682 | (44
Size of Strands 5 5 5 5 5 3 5 5 5
Straight Strands 4 6 8 10 12 12 14 16 16
4 4 4 4 4 (o) (o) (S 8

Draped Strands

BEAM TYPE 3, GROUP 2 (SIMPLE SPAN)

GIRDER 35 | 36 | 37 | 38 | 39 | 40
[mifTial Prestress Kips| 589|651 | 713775837899
Size of Strands 5 s 3 5 5 3
Straight Strands 151 17 | 18 | 20 | 22 | 24
Draped Strands 4 4 5 5 5 5

NoTe: For strand Table used in computer program refer fTo Computer Manual,

Program Number BR204.
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BEAM TYPE 4, GROUP 1 Design
SECTION PROPERTIES AND STRAND ARRANGEMENT (SIMPLE SPAN)
/‘3//
T D =0 5
— L
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GIRDERS 41 THRU 356
A = 428.9 SQ. IN.
Yp= 19.54 IN. . GIRDER SEQ. NQ. 41 GIRDER SEQ. NO. 42
I = 92,450 IN (8 STRANDS) (10 STRANDS)
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3 3// 3 3// 3 3//
3 Spa. @ 2" 3 Spa. @ 2" 3 Spa. @ 2"
GIRDER SEQ. NO. 43 GIRDER SEQ. NO. 44 GIRDER SEQ. NO. 45

(12 STRANDS)

ATTENTION:
girder and draped strands

(14 STRANDS)

Location of draped strands shown
in bottom flange are at centerline.

(16 STRANDS)

in top flange are at end of

Revised: 0Oct. 2000
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BEAM TYPE 4, GROUP 1 (CONT.) Design
SECTION PROPERTIES AND STRAND ARRANGEMENT (SIMPLE SPAN)
i ¥%/J " Fﬁ/J i Fﬁ/J
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GIRDER SEQ. NO. 46 GIRDER SEQ. NO. 47 GIRDER SEQ. NO. 48
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3 3// 3 3// 3 3//
3 Spa. @ 2” 3 Spa. @ 2" 3 Spa. @ 2"
GIRDER SEQ. NO. 49 GIRDER SEQ. NO. 50 GIRDER SEQ. NO. 51

(22 STRANDS)

ATTENTION:

girder and draped strands

Location of draped strands shown

(24 STRANDS)

in

(26 STRANDS)

top flange are at end of
in bottom flange are at centerline.
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Design

BEAM TYPE 4, GROUP 1 (CONT.)
SECTION PROPERTIES AND STRAND ARRANGEMENT (SIMPLE SPAN)
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I
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M
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27‘2// 2\2// 2%// 272\// 2\?// 2\72//
3 3// 3 3// 3 3//
3 Spa. @ 2" 3 Spa. @ 2" 3 Spa. @ 2"
GIRDER SEQ. NO. 52 GIRDER SEQ. NO. 53 GIRDER SEQ. NO. 54
(26 STRANDS) (28 STRANDS) (28 STRANDS)
" - //J " - /J
= 3
giw Draped giw Draped
()] (V2]
O] ©
M M
Draped
ﬁDroped 4a%/
+
F*f + -+
. -+ Sl H +H
O |x H"H Q\(\‘ +H
Qley HH ) ++
Ny ++++ w|? +++4
~ + ++++ + + ++++ +
R + ++++ + . + ++++ +
~ + ++++ + N + ++++ +
22// 2\2// 2\2// 2\2//
3 3// 3 3//
3 Spa. @ 2" 3 Spa. @ 2"
GIRDER SEQ. NO. 55 GIRDER SEQ. ND. 56
(30 STRANDS) (32 STRANDS)

ATTENTION: Location of draped strands shown in top flange are at end of
girder and draped strands in bottom flange are at centerline.
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Design

BEAM TYPE 4, GROUP 2
SECTION PROPERTIES AND STRAND ARRANGEMENT (SIMPLE SPAN)
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T D i R r
~ N—Draped .
310 Ej& N—Draped
N ©
\T 6//
p ~
N
M
5\2//
. Draped . Draped
Ol T |z
N aley (@R
w - “lo e
A s | o~ oV
. i R + + + +
© ~ HH HH
N + +++ + N +++H+++
%i 30 2L 2L 23" |6 spa. 23"
%4 11 @ 2//
’ . 4
17 (Typ.) av
S .
GIRDERS 57 THRU 70 2@ o
A = 428.9 SQ. IN.
Yp= 19.54 IN. GIRDER SEQ. NQO. 57 GIRDER SEQ. NO. 58
I = 92,450 IN.* (9 STRANDS) (11 STRANDS)
I e I
SEN NM—Draped g.fw N—Draped gﬁfN N—Draped
w w W
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Oz Oz [OAN
alcy Al ey [@R KN
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23" 6 Spa. 25" 2% 6 Spa. 2% 2% 6 Spa. 25"
@ 2// @ 2// @ 2//
GIRDER SEQ. NO. 59 GIRDER SEQ. NO. 60 GIRDER SEQ. NO. 61
(13 STRANDS) (15 STRANDS) (17 STRANDS)

ATTENTION: Location of draped strands shown in top fTlange are at end of
girder and draped strands in bottom flange are at centerline.
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Design

BEAM TYPE 4, GROUP 2 (CONT.)
SECTION PROPERTIES AND STRAND ARRANGEMENT (SIMPLE SPAN)
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2 2% 6 Spa. ‘2%” 210

@ 2"
GIRDER SEQ. NO. 65 GIRDER SEQ. NO. 66 GIRDER SEQ. NO. 67

(25 STRANDS) (27 STRANDS) (29 STRANDS)

ATTENTION: Location of draped strands shown in top flange are at end of
girder and draped strands in bottom flange are at centerline.
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Design

BEAM TYPE 4, GROUP 2 (CONT.)
SECTION PROPERTIES AND STRAND ARRANGEMENT (SIMPLE SPAN)

" : M /J . : h /J
[O2N T~ \+\ gi T~ Fh
S rh oY rH
© rH L@ H
o T ﬂ\
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@ 2// @ 2//
GIRDER SEQ. NO. 68 GIRDER SEQ. NQO. 69
(31 STRANDS)

(31 STRANDS)
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/}}EEE}}

/rAfDered

v
i
rh
r_H

iR
++H++
+++++++
+++++++
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8 Spa.

25" 6 Spa. 25
@2//

GIRDER SEQ. NO. 70
(33 STRANDS)

ATTENTION: Location of draped strands shown in top flange are at end of
girder and draped strands in boftom flange are at centerline.
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Design

BEAM TYPE 4
SECTION PROPERTIES AND STRAND ARRANGEMENT (SIMPLE SPAN)

Note: Shown in the tables are the values of initial presfress force based on
31.0 Kips/strand. Check computer oufput fTor value of maximum prestress
force To be placed as iniftial presfress fTorce on design plans.

BEAM TYPE 4, GROUP 1 (SIMPLE SPAN)
GIRDER 41| 42 | 43 | 44 | 45 | 46 | 47 | 48

Initial Prestress Kips |248|310|3721434|496|496]558|620
| | | | |

z z z z z
10110 112 121 14

4 B 4 s 6

Size of Strands
Straight Strands

[ N
O nl—
NGO =

Draped Strands

BEAM TYPE 4, GROUP 1 (SIMPLE SPAN)
GIRDER 49 | 50 | 51 | 52 | 53 | 54 | b5 | 56
Initial Prestress Kkips |682]744|806|806|868|868|930|992

Size of Strands 5 5 5 % % < % L
Straight Strands 16 | 18 | 18 | 20 | 20 | 22 | 22 | 24
Draped Strands 6 b 8 6 8 () 8 8

BEAM TYPE 4, GROUP 2 (SIMPLE SPAN)
GIRDER 57 158 | 59 | 60| 61| 62| 63

114031465527 ]589| 651
\ \

2 2
14115 | 16

3 3 3 4 5

N

InifTial Presfress Kips |[279]3

N|—
n|—
N|—

Size of Strands
Straight Strands

N |~ N—
W | GO | nol—
(@]

N
N

Draped Strands

BEAM TYPE 4, GROUP 2 (SIMPLE SPAN)

GIRDER 64 | 65 | 66 | 67 | 68 | 69 | 70
Initial Presfress Kkips [713]775|837/899|3961|961/1023
Size of Strands s 5 s 5] 5%
Straight Strands 18 | 20 | 22 | 24 | 25 | 26 | 27
Draped Strands 5 5 5 5 (o) 5 o)

NoTe: For strand Table used in computer program refer To Computer Manual .
Program Number BR204.
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BEAM TYPE 6, GROUP 1 Design
SECTION PROPERTIES AND STRAND ARRANGEMENT (CONTINUOUS SPANS)

* This value is used to compensate for bottom fillets not at 45°
angles as assumed by BR200. (Less than 1% difference).
B 2~-0"
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\ |
. .
s | A i
Jr N d-i\\ = i\\
[QN] [QN) \
g3 Draped Draped
4
: N 61
ol
RN
8%//
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N NS s =
P~ M| > [aN] [aN]
yv =
= L 4/@ + < j+/+ﬁ- + o+
© ~ | R N = R
J 2" 3" 9 Spa. 37 3" 9 Spa. ‘ 3"
2-0" T (Typ.) @2 @2’
GIRDERS 141 THRU 153 GIRDER SEQ. NO. 141 GIRDER SEQ. NO. 142
A = 643.6 SQ. IN. (14 STRANDS — 4 DRAPED) (16 STRANDS - 4 DRAPED)
Yp= 25.92 IN.
[ = 235,735 IN.* %
o I o I S
~ gﬁ ~ gﬁ ~ th
2 \ 2 \ 2 \
v © Draped v © Draped v © Draped
oJ N N
Sls Draped Sl Draped Ols Draped
N Al Al
%) w (2]
o © o
[QN] 5 [QN] T N T
[
L T R § s nniade: I B s oS st
3" 9 Spa. ‘ 3" 3" 9 Spa. ‘ 3" 3" 9 Spa ‘ 3"
@ 2// @ 2// @ 2//
GIRDER SEQ. NO. 143 GIRDER SEQ. NO. 144 GIRDER SEQ. NO. 145
(18 STRANDS — 6 DRAPED) (20 STRANDS — © DRAPED) (22 STRANDS - 6 DRAPED)

ATTENTION: Location of draped strands shown in top fTlange are at end of
girder and draped strands in bofttom flange are at centerline.
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BEAM TYPE 6, GROUP 1 (CONT.) Design
SECTION PROPERTIES AND STRAND ARRANGEMENT (CONTINUOUS SPANS)
o . 5 3 o .
H ) )
ols ¥Draped Ols \—Draped ol ¥Draped
[aRFN Ol (@K
(V2] W (V2]
© © ©
M M M
Sl S <
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M @ M © M
. T RTI < SRS RBISE R o
3// ‘ g SD ‘ 3// 5// ‘ 9 SD ‘ ‘ 3//
@ 2" @ 2"

GIRDER SEQ. NO. 146 GIRDER SEQ. NO. 147 GIRDER SEQ. NO. 148
(24 STRANDS — 8 DRAPED) (26 STRANDS - 8 DRAPED) (28 STRANDS - 8 DRAPED)

~ | i:ﬂ = &?H ~ | H
B Ty Ty
i £ #
SIR \\**DFGDGG Ols \\~7Draped Ols \\~7Draped
aley [a NN [aRNeN]
W %2] %2
© © ©
< <~ ~0
8 S g 3 8 S
[QN] [QN] [QN]
%) Draped ) Draped ) Draped
@ / P ] / i @ / P
< <~ ~0
i o o,
v o403 4 U PR L1
N b+ ) P N ++t
S A+ 2 ++ i+ : bt
N o ( N C
37 ‘ 9 Spa ‘ ‘ 3" 3 9 Spa ‘ ‘ 3" 3 ‘ 9 Spa ‘ ‘ 3"
@ 2 "

GIRDER SEQ. NO. 149 GIRDER SEQ. NO. 150 GIRDER SEQ. NO. 151
(30 STRANDS — 10 DRAPED) (32 STRANDS - 10 DRAPED) (34 STRANDS - 10 DRAPED)

ATTENTION: Location of draped strands shown in top fTlange are at end of
girder and draped strands in bottom flange are at centerline.
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Design

BEAM TYPE 6, GROUP 1 (CONT.)
SECTION PROPERTIES AND STRAND ARRANGEMENT (CONTINUOUS SPANS)

The preceding strand arrangements are fthe same for Simple Span Computer

Note:
except the Girder Seqg. No. are 83 fthru 95

Programs
S . R 7
Oz
1 SN i
H--HN . © Ll-i\
ol< ¥Dr@p@d J§¥Drcm>ed
Qloy
w
©@
-
g¢
N
n o /7D?’C]D6d ﬁDFGDed
< 7* - - q_%
fr Sk H+
+ Sy +HEgtt
+++4+H+++ o +++4+H+++
- O, S ++++HH++++
N CHtrttH++++ ~ A
3" ‘ 9 Spa ‘ ‘ 3" 3" ‘ 9 Spa. ‘ ‘ 3"
@ 2// @ 2//
GIRDER SEQ. NO. 152 GIRDER SEQ. NO. 153
(36 STRANDS — 10 DRAPED) (38 STRANDS — 12 DRAPED)

ATTENTION: Location of draped strands shown in top fTlange are at end of
girder and draped strands in bottom flange are at centerline.
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Design

BEAM TYPE 6, GROUP 1 (CONT.)
SECTION PROPERTIES AND STRAND ARRANGEMENT (CONTINUOUS SPANS)

Nofte: Shown in the tables are the values of initial prestress force based on
31.0 kips/strand. Check computer output for value of maximum prestress
force to be placed as initial presfress force on design plans.

BEAM TYPE 6, GROUP 1 (CONTINUGOUS SPANS)
14111421143(1441145/146|147|148149|150| 151152153

GIRDER

[mitial Presfress Kips [4341496|558|6020|682|744|806|8681930(992[10541116/1178
Size of Strands s | szl s szl s | s s3] 3|z
Straight Strands 10012112114 116 |16 |18 20|20 |22 |24 | 26| 26
Draped Strands 4 4 6 6 6 8 38 8 170 110 110|110 | 12
Note: For strand table used in computer program refer to Computer Manual,

Program Number BRz20O.

Investigate fthe possibility of using all straight sftrands when

strength check of a hold-down device exceeds al lowable. (See

this section page 1.1-13).

E5500
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BEAM TYPE 7, GROUP 1 Design
SECTION PROPERTIES AND STRAND ARRANGEMENT (CONTINUOUS SPANS)
N 36"
EIN \
S L~‘-‘, /,’ff’J %rL-~\>¥“¥/,,-~’J‘%ﬁi<‘-‘>”¥/,’ff’J
~ : H : &
2" o \ o
\;fDered
16" 16" Draped
2
~ ~
«Q
10 10" _ Draped
- | ;vég lj RJ Draped
. ( \ - : i . ] 4’-’-/& -
© ~ R ~ (4
= 2" ‘ 11 Spa. 2" 2" ‘ 11 Spa. 2"
2/,2 /" (TyD ) @ 2// @ 2//
GIRDERS 174 THRU 187 GIRDER SEQ. NO. 174 GIRDER SEQ. NO. 175
A =787.4 SQ. IN. (14 STRANDS — 4 DRAPED) (16 STRANDS - 4 DRAPED)
Yp= 37.58 IN.
[ =571,047 IN.?
ijil &i,/"”"’J irrl Hﬁ,f"’”"'J i¢i| Hﬁ,f”””'J
n iﬂ E% _ ER
L%\N \—Droped El)\N \—Droped E‘)\N \—Droped
© © ©
(&N} [QN] N
o o ols
oy [aY [@RFeN]
(V2] W W
~ N N © Draped
ﬁéﬁ”
Li++¢m¢h

o {
2" ‘ 11 Spa 2 2" 11 Spa. ‘ 2"
@ 2// @ 2//
GIRDER SEQ. ND. 176 GIRDER SEQ. NO. 177

(18 STRANDS - 6 DRAPED)

ATTENTION:
girder and draped strands

Location of draped strands shown
in bofttom flange dre at centerline.

(20 STRANDS - 6 DRAPED)

GIRDER SEQ. NO.

178

(22 STRANDS - 6 DRAPED)

in top flange are at end of

Revised: 0Oct. 2000
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Design

BEAM TYPE 7, GROUP 1 (CONT.)
SECTION PROPERTIES AND STRAND ARRANGEMENT (CONTINUOUS SPANS)

}ﬁi<\\\\\ET///”’J }ri<“\\\ /””’I ;ﬁ.i<\\\\\ﬁxff///J

- B
i 184 I8
. i% ) 1* L2
Olx O |z Oz
G~ \LA*DFODGG S \LAfquped Gl \¥47quped
NU@ Nﬁ@J m®
ols ol ols
Oy Ol [@R NN
w o ,— Draped w © ,— Draped v o ,— Draped
g} H*V e} H¢% M H¢%
S + ++¢¢++ + < + +++¢ﬁ+++ + < +++++¢$+++++
o~ | e ~ (s N {FHH+rEt 4+
2" ‘ 11 Spa ‘ 2" 2" ‘ 11 Spa ‘ 2" 2" ‘ 11 Spag ‘ 2"
@2// @2// @2//
GIRDER SEQ. NO. 179 GIRDER SEQ. NO. 180 GIRDER SEQ. NO. 181
(26 STRANDS - 8 DRAPED) (28 STRANDS - 8 DRAPED)

(24 STRANDS — 8 DRAPED)

S . <7 N S N
EH T3 EH
H i i
* 4 =
g5 \A*Droped 213 \A*Droped 8%, \ngroDed
wy 90) 2]
© © C]
< < ~
O. N U 3 U 2
S—N ﬁrm grm
- ] /—7Drdped o © ,— Draped o © ,— Draped
W% &% &%
r///Kﬂ\\\\q r/:/++\j?\] r/jf;uﬁ;ﬁ?\q
= bt s et At s +o At
N {+H+tHt e+ N {+H+t+tttrttt N {F++++dt++t++
2" ‘ 11 Spa. ‘ 2" 2" ‘ 11 Spa ‘ 2" 2" ‘ 11 Spa. ‘ 2"
@ 2 1" @ 2 /" @ 2 "
GIRDER SEQ. NO. 182 GIRDER SEQ. NO. 183 GIRDER SEQ. NO. 184
(30 STRANDS - 10 DRAPED) (32 STRANDS - 10 DRAPED) (34 STRANDS - 10 DRAPED)

ATTENTION: Location of draped sftrands shown in ftop fTlange are at end of
girder and draped strands in boftom flange are at centerline.
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Design

BEAM TYPE 7, GROUP 1 (CONT.)
SECTION PROPERTIES AND STRAND ARRANGEMENT (CONTINUOUS SPANS)

B <[
i T
1] ++
f 4
¢K &+
aliy \;*DFODGG 2% \4*DFOD6d
% W
© ©
~ ~
ols ols
Oy [@RFN}
o y— Draped N ,— Draped
< <
&?% &?V
t+H +tH+
(//::+43;::>\1 r//::+++;::\\]
N +H++HE N +++++H 4
~ R AR ~ +++++dEH+++++
2" 11 Spa ‘ 2" 2" ‘ 11 Spa. ‘ 2"
@ 2// @ 2//
GIRDER SEQ. NO. 185 GIRDER SEQ. NO. 186
(38 STRANDS — 10 DRAPED)

(36 STRANDS — 10 DRAPED)

Hi/f/,//J
o
J—
Oz
S \A*DFGDed
©
Lo
Ols
[SRNN]
%
@) y— Draped
Lo
47
e
r///lhﬁ+
RSl
< FANFRR N 0 R
~ {4+
2" 11 Spa ‘ 2"
@ 2 Y

GIRDER SEQ. NO. 187
(40 STRANDS - 12 DRAPED)

ATTENTION: Location of draped sftrands shown in ftop fTlange are at end of
in bottom Tlange are at centerline.

girder and draped strands
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Prestressed I-Girders - Section 3.55

Superstructure - Design

modification factor, N, is 8 for the initial moment of inertia and 7 for the final moment of inertia.

Section Properties
Beam Type 2 -- 6" Web

The following properties for prestressed I-girders are valid for both f.=5,000 psi and f;=6,000 psi. The

Section Area=| 310.9|in2
Section Y= 14.08|in
|nontransformed: 331974 in4
Depth= 32[in
Strand Size= %lin
Cont. linitial lfinal
Span # T|D|S E1D E2D E3D (A1=#5) | (A1=#6) | (A1=#5) | (Al=#6)
Group 11 8| 4| 4| 11.08 11.08 13.92 36,147 36,627 35,837 36,248
I 12 10| 4 | 6 | 11.41 11.08 13.92 36,453 36,938 36,100 36,515
13 12| 6 | 6 | 11.41 10.08 12.92 36,587 37,075 36,215 36,632
14 14| 6 | 8 | 11.08 10.08 12.92 36,794 37,286 36,394 36,814
15 16| 8 | 8 | 11.08 9.08 11.92 36,866 37,360 36,456 36,878
16 18| 8 [ 10 | 10.48 9.08 11.92 36,994 37,491 36,568 36,992
Group 20 8| 2] 6| 1141 10.08 14.92 36,147 36,627 35,837 36,248
Il 21 10| 2 | 8 | 11.58 10.08 14.92 36,453 36,938 36,100 36,515
22 12| 4 [ 8 [ 11.08 11.08 13.92 36,663 37,151 36,280 36,698
23 14| 4 [ 10| 11.28 9.08 13.92 36,794 37,286 36,394 36,814
24 16| 6 [10| 11.28 8.08 12.92 36,866 37,360 36,456 36,878
25 18| 6 [ 12| 10.75 8.08 12.92 36,994 37,491 36,568 36,992
Simple
Span
Group 12 8| 4| 4| 11.08 11.08 13.92 36,147 36,627 35,837 36,248
I 13 10| 4 | 6 | 11.41 11.08 13.92 36,453 36,938 36,100 36,515
14 12| 4 | 8 | 11.08 11.08 13.92 36,663 37,151 36,280 36,698
15 14| 4 [10| 11.28 9.08 13.92 36,794 37,286 36,394 36,814
16 16| 6 [ 10| 11.28 8.08 12.92 36,866 37,360 36,456 36,878
17 18| 6 [ 12| 10.75 8.08 12.92 36,994 37,491 36,568 36,992
18 20| 6 | 14| 10.65 6.08 12.92 37,024 37,522 36,594 37,019
NOTE: # = sequence number
T = total number of strands
D = draped strands
S = straight strands
New: August 1994 D5504 Page 1.9.1



Prestressed I-Girders - Section 3.55 Superstructure - Design

Section Properties
Beam Type 2 -- 7" Web

Section Area= 342.9|in2

Section Y,= 14.26(in

Inontransformed=| 36,812 in4

Depth= 32[in
Strand Size= 14lin
Cont. liniia ltinal
Span # T|D|S E1D E2D E3D (A1=#5) | (A1=#6) | (A1=#5) | (Al=#6)
Group 11 84| 4 11.26 11.26 13.74 38,994 39,464 38,683 39,085
I 12 10| 4 | 6 11.59 11.26 13.74 39,310 39,784 38,954 39,360
13 12| 6 | 6 11.59 10.26 12.74 39,450 39,927 39,075 39,482
14 14| 6 | 8 11.26 10.26 12.74 39,666 40,146 39,261 39,671
15 16| 8 | 8 11.26 9.26 11.74 39,742 40,225 39,327 39,739
16 18| 8 [ 10| 10.66 9.26 11.74 39,877 40,363 39,444 39,858
Group 20 8|2 ]| 6 11.59 10.26 14.74 38,994 39,464 38,683 39,085
1 21 10| 2 | 8 11.76 10.26 14.74 39,310 39,784 38,954 39,360
22 121 4 | 8 11.26 11.26 13.74 39,528 40,005 39,142 39,550
23 14| 4 [ 10| 11.46 9.26 13.74 39,666 40,146 39,261 39,671
24 16| 6 [ 10| 11.46 8.26 12.74 39,742 40,225 39,327 39,739
25 18| 6 [ 12| 10.93 8.26 12.74 39,877 40,363 39,444 39,858
Simple
Span
Group 12 84| 4 11.26 11.26 13.74 38,994 39,464 38,683 39,085
I 13 10| 4 | 6 11.59 11.26 13.74 39,310 39,784 38,954 39,360
14 121 4 | 8 11.26 11.26 13.74 39,528 40,005 39,142 39,550
15 14| 4 [ 10| 11.46 9.26 13.74 39,666 40,146 39,261 39,671
16 16| 6 [ 10| 11.46 8.26 12.74 39,742 40,225 39,327 39,739
17 18| 6 [ 12| 10.93 8.26 12.74 39,877 40,363 39,444 39,858
18 20| 6 | 14| 10.83 6.26 12.74 39,910 39,473 39,473 39,888

NOTE: # = sequence number
T = total number of strands
D = draped strands
S = straight strands

New: August 1994 D5504 Page 1.9.2



Prestressed I-Girders - Section 3.55

Superstructure - Design

Section Properties

Beam Type 2 -- 8" Web

Section Area= 374.9(in?
Section Y= 14.41(in
|nontransformed: 391632 in4
Depth= 32(in
Strand Size= %[in
Cont. linitial lg
Span # T|D]|S E1D E2D E3D (A1=#5) | (A1=#6) | (Al=#5) | (A1l=#6)
Group 11 8 | 4| 4| 1141 11.41 13.59 41,823 42,283 41,510 41,905
I 12 10 4 | 6 | 11.74 11.41 13.59 42,147 42,611 41,789 42,186
13 12| 6 | 6 | 11.74 10.41 12.59 42,292 42,760 41,914 42,313
14 14| 6 | 8 | 11.41 10.41 12.59 42,515 42,985 42,106 42,508
15 16| 8 | 8 | 11.41 9.41 11.59 42,596 43,068 42,176 42,579
16 18| 8 [ 10| 10.81 9.41 11.59 42,737 43,212 42,298 42,703
Group 20 8|2 |6 | 11.74 10.41 14.59 41,823 42,283 41,510 41,905
Il 21 10 2 | 8 | 11.91 10.41 14.59 42,147 42,611 41,789 42,186
22 12| 4 | 8 | 11.41 11.41 13.59 42,371 42,839 41,982 42,382
23 14| 4 [10| 11.61 9.41 13.59 42,515 42,985 42,106 42,508
24 16| 6 [ 10| 11.61 8.41 12.59 42,596 43,068 42,176 42 579
25 18| 6 [ 12| 11.08 8.41 12.59 42,737 43,212 42,298 42,703
Simple
Span
Group 12 8| 4| 4| 1141 11.41 13.59 41,823 42,283 41,510 41,905
I 13 10 4 | 6 | 11.74 11.41 13.59 42,147 42,611 41,789 42,186
14 12| 4 | 8 | 11.41 11.41 13.59 42,371 42,839 41,982 42,382
15 14| 4 [10| 11.61 9.41 13.59 42,515 42,985 42,106 42,508
16 16| 6 [ 10| 11.61 8.41 12.59 42,596 43,068 42,176 42 579
17 18| 6 [ 12| 11.08 8.41 12.59 42,737 43,212 42,298 42,703
18 20| 6 | 14| 10.98 6.41 12.59 42,772 43,249 42,329 42,736
NOTE: # = sequence number
T = total number of strands
D = draped strands
S = straight strands
Revised: September 1996 D5512 Page 1.9.3



Prestressed I-Girders - Section 3.55

Superstructure - Design

Section Properties
Beam Type 3 -- 6" Web

Section Area=| 381.9|in2
Section Y= 17.08|in
Inontransformed: 61,841 in4
Depth= 39|in
Strand Size= Alin
Cont. liiia lg
Span # T|DJ|S E1D E2D E3D (A1=#5) | (A1=#6) | (Al=#5) | (Al=#6)
Group| 36 8|4 4| 13.08 14.08 17.92 65,179 65,930 64,702 65,346
I 37 10| 4 | 6 | 13.75 14.08 17.92 65,659 66,415 65,114 65,762
38 12| 4 | 8 | 13.58 14.08 17.92 66,014 66,776 65,421 66,072
39 14| 6 | 8 | 13.58 13.08 16.92 66,265 67,032 65,637 66,292
40 16| 6 | 10| 13.48 13.08 16.92 66,614 67,386 65,938 66,597
41 18| 8 | 10| 13.48 12.08 15.92 66,776 67,552 66,079 66,740
42 20| 8 | 12| 13.08 12.08 15.92 67,020 67,799 66,290 66,954
43 |[(22] 8 (14| 1251 12.08 15.92 67,178 67,961 66,427 67,095
44 (24110 (14| 1251 11.08 14.92 67,270 68,056 66,508 67,177
Group | 55 8| 2| 6 | 13.75 13.08 18.92 65,179 65,930 64,702 65,346
1 56 10| 2 | 8 | 14.08 13.08 18.92 65,659 66,415 65,114 65,762
57 12| 2 | 10| 13.88 13.08 18.92 66,014 66,776 65,421 66,072
58 14 4 [ 10| 13.48 14.08 17.92 66,366 67,134 65,724 66,379
59 16| 4 | 12| 13.75 12.08 17.92 66,614 67,386 65,938 66,597
60 18| 6 [ 12| 13.75 11.08 16.92 66,776 67,552 66,079 66,740
61 20 6 |14 | 13.37 11.08 16.92 67,020 67,799 66,290 66,954
62 22| 6 |16 | 12.83 11.08 16.92 67,178 67,961 66,427 67,095
63 |[24| 8 |16 | 12.83 10.08 15.92 67,270 68,056 66,508 67,177
Simple
Span
Group | 26 8|4 4| 13.08 14.08 17.92 65,179 65,930 64,702 65,346
I 27 10| 4 | 6 | 13.75 14.08 17.92 65,659 66,415 65,114 65,762
28 12| 4 | 8 | 13.58 14.08 17.92 66,014 66,776 65,421 66,072
29 14| 4 | 10| 13.48 14.08 17.92 66,366 67,134 65,724 66,379
30 16| 4 [ 12| 13.75 12.08 17.92 66,614 67,386 65,938 66,597
31 18| 6 [ 12| 13.75 11.08 16.92 66,776 67,552 66,079 66,740
32 20| 6 |14 | 13.37 11.08 16.92 67,020 67,799 66,290 66,954
33 |22| 6 |16 | 12.83 11.08 16.92 67,178 67,961 66,427 67,095
34 |24| 8 |16| 12.83 10.08 15.92 67,270 68,056 66,508 67,177
NOTE: # = sequence number
T = total number of strands
D = draped strands
S = straight strands
Revised: September 1996 D5512 Page 1.9.4



Prestressed I-Girders - Section 3.55

Superstructure - Design

Section Properties

Beam Type 3-- 7" Web

Section Area=| 420.9|in2
Section Y= 17.31|in
Inontransformed: 66,991 in4
Depth= 39|in
Strand Size= Alin
Cont. liiia lg
Span # T|DJ|S E1D E2D E3D (A1=#5) | (A1=#6) | (Al=#5) | (Al=#6)
Group 36 8|4 ] 4| 1331 14.31 17.69 70,343 71,077 69,865 70,493
I 37 10| 4 | 6 | 13.98 14.31 17.69 70,838 71,577 70,289 70,922
38 12| 4 | 8 | 13.81 14.31 17.69 71,207 71,951 70,607 71,243
39 14| 6 | 8 | 13.81 13.31 16.69 71,469 72,218 70,833 71,473
40 16| 6 | 10| 13.71 13.31 16.69 71,832 72,585 71,146 71,789
41 18| 8 | 10| 13.71 12.31 15.69 72,004 72,760 71,295 71,940
42 20 8 | 12| 13.31 12.31 15.69 72,259 73,019 71,516 72,164
43 22| 8 |14 | 12.74 12.31 15.69 72,427 73,190 71,662 72,312
44 24 110|114 | 12.74 11.31 14.69 72,526 73,292 71,749 72,401
Group 55 8| 2] 6 | 13.98 13.31 18.69 70,343 71,077 69,865 70,493
1 56 10| 2 | 8 | 1431 13.31 18.69 70,838 71,577 70,289 70,922
57 12| 2 | 10| 14.11 13.31 18.69 71,207 71,951 70,607 71,243
58 14| 4 | 10| 13.71 14.31 17.69 71,572 72,322 70,922 71,562
59 16| 4 | 12| 13.98 12.31 17.69 71,832 72,585 71,146 71,789
60 18| 6 | 12| 13.98 11.31 16.69 72,004 72,760 71,295 71,940
61 20| 6 |14 | 13.60 11.31 16.69 72,259 73,019 71,516 72,164
62 22| 6 |16 | 13.06 11.31 16.69 72,427 73,190 71,662 72,312
63 24| 8 |16 | 13.06 10.31 15.69 72,526 73,292 71,749 72,401
Simple
Span
Group 26 8|4 ] 4| 1331 14.31 17.69 70,343 71,077 69,865 70,493
I 27 10| 4 | 6 | 13.98 14.31 17.69 70,838 71,577 70,289 70,922
28 12| 4 | 8 | 13.81 14.31 17.69 71,207 71,951 70,607 71,243
29 14| 4 | 10| 13.71 14.31 17.69 71,572 72,322 70,922 71,562
30 16| 4 | 12| 13.98 12.31 17.69 71,832 72,585 71,146 71,789
31 18| 6 | 12| 13.98 11.31 16.69 72,004 72,760 71,295 71,940
32 20 6 |14 | 13.60 11.31 16.69 72,259 73,019 71,516 72,164
33 22| 6 |16 | 13.06 11.31 16.69 72,427 73,190 71,662 72,312
34 24| 8 |16 | 13.06 10.31 15.69 72,526 73,292 71,749 72,401
NOTE: # = sequence number
T = total number of strands
D = draped strands
S = straight strands
Revised: September 1996 D5512 Page 1.9.5



Prestressed I-Girders - Section 3.55

Superstructure - Design

Section Properties

Beam Type 3 -- 8" Web

Section Area=| 459.9in2
Section Y= 17.49|in
Inontransformed: 72,106 in4
Depth= 39|in
Strand Size= Alin
Cont. liiia lg
Span # T|DJ|S E1D E2D E3D (A1=#5) | (A1=#6) | (Al=#5) | (Al=#6)
Group 36 8|4 ] 4| 13.49 14.49 17.51 75,470 76,191 74,990 75,607
I 37 10| 4 | 6 | 14.16 14.49 17.51 75,977 76,703 75,425 76,046
38 12| 4 | 8 | 13.99 14.49 17.51 76,357 77,087 75,752 76,376
39 14| 6 | 8 | 13.99 13.49 16.51 76,628 77,363 75,986 76,613
40 16| 6 | 10| 13.89 13.49 16.51 77,002 77,740 76,308 76,939
41 18| 8 | 10| 13.89 12.49 15.51 77,182 77,923 76,464 77,096
42 20| 8 | 12| 13.49 12.49 15.51 77,446 78,191 76,692 77,328
43 22| 8 |14 | 12.92 12.49 15.51 77,622 78,370 76,845 77,483
44 24 (10|14 | 12.92 11.49 14.51 77,728 78,479 76,938 77,577
Group 55 8| 2| 6 | 14.16 13.49 18.51 75,470 76,191 74,990 75,607
1 56 10| 2 | 8 | 14.49 13.49 18.51 75,977 76,703 75,425 76,046
57 12| 2 | 10| 14.29 13.49 18.51 76,357 77,087 75,752 76,376
58 14| 4 | 10| 13.89 14.49 17.51 76,733 77,468 76,076 76,704
59 16| 4 | 12| 14.16 12.49 17.51 77,002 77,740 76,308 76,939
60 18| 6 | 12| 14.16 11.49 16.51 77,182 77,923 76,464 77,096
61 20| 6 | 14| 13.78 11.49 16.51 77,446 78,191 76,692 77,328
62 22| 6 |16 | 13.24 11.49 16.51 77,622 78,370 76,845 77,483
63 24 | 8 |16 | 13.24 10.49 15.51 77,728 78,479 76,938 77,577
Simple
Span
Group 26 8|4 ] 4| 13.49 14.49 17.51 75,470 76,191 74,990 75,607
I 27 10| 4 | 6 | 14.16 14.49 17.51 75,977 76,703 75,425 76,046
28 121 4 | 8 | 13.99 14.49 17.51 76,357 77,087 75,752 76,376
29 14| 4 | 10| 13.89 14.49 17.51 76,733 77,468 76,076 76,704
30 16| 4 | 12| 14.16 12.49 17.51 77,002 77,740 76,308 76,939
31 18| 6 | 12| 14.16 11.49 16.51 77,182 77,923 76,464 77,096
32 20| 6 |14 | 13.78 11.49 16.51 77,446 78,191 76,692 77,328
33 22| 6 |16 | 13.24 11.49 16.51 77,622 78,370 76,845 77,483
34 24| 8 |16 | 13.24 10.49 15.51 77,728 78,479 76,938 77,577
NOTE: # = sequence number
T = total number of strands
D = draped strands
S = straight strands
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Prestressed I-Girders - Section 3.55 Superstructure - Design

Section Properties
Beam Type 4 -- 6" Web

Section Area=| 428.9(in2
Section Y= 19.54|in
Inontransformed: 921450 in
Depth= 45(in
Strand Size= 14lin
Cont. liiia lg

Span # T|DJ|S E1D E2D E3D (A1=#5) | (Al=#6) | (Al=#5) | (A1l=#6)

Group | 86 8|4 ]| 4 15.54 16.54 21.46 97,077 98,118 96,416 97,308

| 87 10 4 | 6 16.21 16.54 21.46 97,727 98,775 96,974 97,872

88 12 4 | 8 16.04 16.54 21.46 98,231 99,286 97,408 98,310

89 14| 6 | 8 16.04 15.54 20.46 98,608 99,669 97,733 98,640

90 16| 6 [ 10| 15.94 15.54 20.46 99,103 100,170 98,160 99,071

91 18| 8 [ 10 | 15.94 14.54 19.46 99,368 100,441 98,390 99,305

92 20| 8 |12 | 1554 14.54 19.46 99,735 100,813 98,707 99,626

93 22| 8 |14 | 14.97 14.54 19.46 99,995 101,078 98,933 99,856

94 24| 8 | 16| 15.29 12.54 19.46 | 100,168 | 101,254 99,083 100,009

95 26 |10 |16 | 15.29 11.54 18.46 | 100,271 | 101,360 99,174 100,102

96 28 110| 18| 15.32 9.54 18.46 | 100,323 | 101,414 99,220 100,149

Group | 101 8| 2|6 16.21 15.54 22.46 97,077 98,118 96,416 97,308

Il 102 (10| 2 | 8 16.54 15.54 22.46 97,727 98,775 96,974 97,872

103 (12| 4 | 8 16.04 16.54 21.46 98,231 99,286 97,408 98,310

104 (14| 4 [ 10| 15.94 16.54 21.46 98,730 99,792 97,838 98,745

105 (16| 6 [ 10| 15.94 15.54 20.46 99,103 100,170 98,160 99,071

106 (18| 6 [ 12| 16.21 13.54 20.46 99,368 100,441 98,390 99,305

107 (20| 6 |14 | 15.83 13.54 20.46 99,735 100,813 98,707 99,626

108 (22| 6 [ 16| 15.29 13.54 20.46 99,995 101,078 98,933 99,856

109 (24| 6 |18 | 15.32 11.54 20.46 | 100,168 | 101,254 99,083 100,009

110 (26| 8 [ 18 | 15.32 10.54 19.46 | 100,271 | 101,360 99,174 100,102

111 (28| 8 [ 20| 15.14 8.54 19.46 | 100,323 | 101,414 99,220 100,149

112 (30| 8 [ 22| 14.81 6.54 19.46 | 100,341 | 101,433 99,236 100,166

113 (32| 8 (24 | 14.37 4.54 19.46 | 100,342 | 101,435 99,238 100,168

NOTE: # = sequence number
T = total number of strands
D = draped strands
S = straight strands
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Prestressed I-Girders - Section 3.55 Superstructure - Design

Section Properties
Beam Type 4 -- 6" Web (continued)

Section Area=| 428.9|in?

Section Y,=| 19.54(in

Inontransformed=| 92,450 in4

Depth= 45(in
Strand Size= 1(in
Simple il P
Span # T|DJ|S E1D E2D E3D (A1=#5) | (Al=#6) | (A1=#5) | (Al=#6)
Group | 41 8| 4| 4| 1554 16.54 21.46 97,077 98,118 96,416 97,308
I 42 10| 4 | 6 | 16.21 16.54 21.46 97,727 98,775 96,974 97,872
43 12| 4 | 8 | 16.04 16.54 21.46 98,231 99,286 97,408 98,310
44 14| 4 | 10| 15.94 16.54 21.46 98,730 99,792 97,838 98,745
45 16| 6 | 10| 15.94 15.54 20.46 99,103 | 100,170 | 98,160 99,071
46 16| 4 | 12| 16.21 14.54 21.46 99,103 | 100,170 | 98,160 99,071
47 18| 6 | 12| 16.21 13.54 20.46 99,368 | 100,441 | 98,390 99,305
48 (20| 6 |14 | 15.83 13.54 20.46 99,735 | 100,813 | 98,707 99,626
49 22| 6 |16 | 15.29 13.54 20.46 99,995 | 101,078 | 98,933 99,856
50 | 24| 6 |18 | 15.32 11.54 20.46 | 100,168 | 101,254 | 99,083 | 100,009
51 26| 8 |18 | 15.32 10.54 19.46 | 100,271 | 101,360 | 99,174 | 100,102
52 26| 6 | 20| 15.14 9.54 20.46 | 100,271 | 101,360 | 99,174 | 100,102
53 28| 8 |20 | 15.14 8.54 19.46 | 100,323 | 101,414 | 99,220 | 100,149
54 | 28| 6 | 22| 14.81 7.54 20.46 | 100,323 | 101,414 | 99,220 | 100,149
55 | 30| 8 | 22| 14.81 6.54 19.46 | 100,341 | 101,433 | 99,236 | 100,166
56 (32| 8 | 24| 14.37 4,54 19.46 | 100,342 | 101,435 | 99,238 | 100,168

NOTE: # = sequence number
T = total number of strands
D = draped strands
S = straight strands
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Prestressed I-Girders - Section 3.55 Superstructure - Design

Section Properties
Beam Type 4 -- 7" Web

Section Area=| 473.9|in2

Section Y= 19.82|in

Inontransformed=| 100,400 in4

Depth= 45(in
Strand Size= 1A(in
Cont. liiia lg
Span # T|DJ|S E1D E2D E3D (A1=#5) | (Al=#6) | (A1=#5) | (Al=#6)
Group 86 8| 4] 4| 1582 16.82 21.18 | 105,048 | 106,065 | 104,384 | 105,256
I 87 10| 4 | 6 16.49 16.82 21.18 | 105,719 | 106,743 | 104,960 | 105,837
88 12| 4 | 8 16.32 16.82 21.18 | 106,242 | 107,272 | 105,410 | 106,291
89 14| 6 | 8 16.32 15.82 20.18 | 106,636 | 107,671 | 105,750 | 106,635
90 16| 6 | 10| 16.22 15.82 20.18 | 107,151 | 108,192 | 106,193 | 107,083
91 18| 8 | 10| 16.22 14.82 19.18 | 107,431 | 108,476 | 106,436 | 107,328
92 20| 8 | 12| 15.82 14.82 19.18 | 107,815 | 108,866 | 106,768 | 107,664
93 22| 8 |14 | 15.25 14.82 19.18 | 108,090 | 109,145 | 107,007 | 107,906
94 24| 8 |16 | 15.57 12.82 19.18 | 108,275 | 109,334 | 107,168 | 108,070
95 26 |10 | 16 | 15.57 11.82 18.18 | 108,388 | 109,449 | 107,266 | 108,171
96 28 (10| 18 | 15.60 9.82 18.18 | 108,446 | 109,510 | 107,318 | 108,224
Group 101 8| 2|6 16.49 15.82 22.18 | 105,048 | 106,065 | 104,384 | 105,256
1 102 10| 2 | 8 16.82 15.82 22.18 | 105,719 | 106,743 | 104,960 | 105,837
103 12| 4 | 8 16.32 16.82 21.18 | 106,242 | 107,272 | 105,410 | 106,291
104 14| 4 | 10| 16.22 16.82 21.18 | 106,760 | 107,796 | 105,857 | 106,742
105 16| 6 | 10| 16.22 15.82 20.18 | 107,151 | 108,192 | 106,193 | 107,083
106 18| 6 | 12| 16.49 13.82 20.18 | 107,431 | 108,476 | 106,436 | 107,328
107 20 6 |14 | 16.11 13.82 20.18 | 107,815 | 108,866 | 106,768 | 107,664
108 22| 6 |16 | 15.57 13.82 20.18 | 108,090 | 109,145 | 107,007 | 107,906
109 24| 6 | 18 | 15.60 11.82 20.18 | 108,275 | 109,334 | 107,168 | 108,070
110 26| 8 |18 | 15.60 10.82 19.18 | 108,388 | 109,449 | 107,266 | 108,171
111 28| 8 | 20| 15.42 8.82 19.18 | 108,446 | 109,510 | 107,318 | 108,224
112 30| 8 | 22| 15.09 6.82 19.18 | 108,469 | 109,533 | 107,338 | 108,245
113 32| 8 | 24| 14.65 4.82 19.18 | 108,472 | 109,537 | 107,341 | 108,248

NOTE: # = sequence number
T = total number of strands
D = draped strands
S = straight strands
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Prestressed I-Girders - Section 3.55 Superstructure - Design

Section Properties
Beam Type 4 -- 7" Web (continued)

Section Area=| 473.9|in?

Section Y,=| 19.82]in

Inontransformed=| 100,400 in4

Depth= 45(in
Strand Size= 1lin

Simple il P
Span # T|DJ|S E1D E2D E3D (A1=#5) | (Al=#6) | (A1=#5) | (Al=#6)
Group 41 8| 4| 4| 1582 16.82 21.18 | 105,048 | 106,065 | 104,384 | 105,256
I 42 10| 4 | 6 | 16.49 16.82 21.18 | 105,719 | 106,743 | 104,960 | 105,837
43 12| 4 | 8 | 16.32 16.82 21.18 | 106,242 | 107,272 | 105,410 | 106,291
44 14| 4 | 10| 16.22 16.82 21.18 | 106,760 | 107,796 | 105,857 | 106,742
45 16| 6 | 10| 16.22 15.82 20.18 | 107,151 | 108,192 | 106,193 | 107,083
46 16| 4 | 12| 16.49 14.82 21.18 | 107,151 | 108,192 | 106,193 | 107,083
47 18| 6 | 12| 16.49 13.82 20.18 | 107,431 | 108,476 | 106,436 | 107,328
48 20 6 |14 | 16.11 13.82 20.18 | 107,815 | 108,866 | 106,768 | 107,664
49 22| 6 |16 | 15.57 13.82 20.18 | 108,090 | 109,145 | 107,007 | 107,906
50 24| 6 | 18 | 15.60 11.82 20.18 | 108,275 | 109,334 | 107,168 | 108,070
51 26| 8 |18 | 15.60 10.82 19.18 | 108,388 | 109,449 | 107,266 | 108,171
52 26| 6 | 20| 15.42 9.82 20.18 | 108,388 | 109,449 | 107,266 | 108,171
53 28| 8 |20 | 15.42 8.82 19.18 | 108,446 | 109,510 | 107,318 | 108,224
54 28| 6 | 22| 15.09 7.82 20.18 | 108,446 | 109,510 | 107,318 | 108,224
55 30| 8 | 22| 15.09 6.82 19.18 | 108,469 | 109,533 | 107,338 | 108,245
56 32| 8 | 24| 14.65 4.82 19.18 | 108,472 | 109,537 | 107,341 | 108,248

NOTE: # = sequence number
T = total number of strands
D = draped strands
S = straight strands
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Prestressed I-Girders - Section 3.55 Superstructure - Design

Section Properties
Beam Type 4 -- 8" Web

Section Area=| 518.9|in2

Section Y= 20.06|in

Inontransformed=| 108,288 in4

Depth= 45(in
Strand Size= 1A(in
Cont. liiia lg
Span # T|DJ|S E1D E2D E3D (A1=#5) | (Al=#6) | (A1=#5) | (Al=#6)
Group 86 8| 4] 4| 16.06 17.06 20.94 | 112,955 | 113,952 | 112,289 | 113,143
I 87 10| 4 | 6 16.73 17.06 20.94 | 113,645 | 114,648 | 112,881 | 113,739
88 12| 4 | 8 16.56 17.06 20.94 | 114,185 | 115,193 | 113,345 | 114,208
89 14| 6 | 8 16.56 16.06 19.94 | 114,594 | 115,607 | 113,698 | 114,563
90 16| 6 | 10| 16.46 16.06 19.94 | 115,126 | 116,144 | 114,156 | 115,026
91 18| 8 | 10| 16.46 15.06 18.94 | 115,419 | 116,442 | 114,409 | 115,282
92 20| 8 | 12| 16.06 15.06 18.94 | 115,818 | 116,846 | 114,755 | 115,631
93 22| 8 |14 | 15.49 15.06 18.94 | 116,107 | 117,138 | 115,004 | 115,884
94 24| 8 |16 | 15.81 13.06 18.94 | 116,303 | 117,337 | 115,175 | 116,057
95 26 (10| 16 | 15.81 12.06 17.94 | 116,424 | 117,461 | 115,281 | 116,165
96 28 (10|18 | 15.84 10.06 17.94 | 116,489 | 117,528 | 115,338 | 116,223
Group 101 8| 2|6 16.73 16.06 21.94 | 112,955 | 113,952 | 112,289 | 113,143
1 102 10| 2 | 8 17.06 16.06 21.94 | 113,645 | 114,648 | 112,881 | 113,739
103 12| 4 | 8 16.56 17.06 20.94 | 114,185 | 115,193 | 113,345 | 114,208
104 14| 4 | 10| 16.46 17.06 20.94 | 114,720 | 115,734 | 113,806 | 114,673
105 16| 6 | 10| 16.46 16.06 19.94 | 115,126 | 116,144 | 114,156 | 115,026
106 18| 6 [ 12| 16.73 14.06 19.94 | 115,419 | 116,442 | 114,409 | 115,282
107 20| 6 |14 | 16.35 14.06 19.94 | 115,818 | 116,846 | 114,755 | 115,631
108 22| 6 |16 | 15.81 14.06 19.94 | 116,107 | 117,138 | 115,004 | 115,884
109 24| 6 | 18| 15.84 12.06 19.94 | 116,303 | 117,337 | 115,175 | 116,057
110 26| 8 |18 | 15.84 11.06 18.94 | 116,424 | 117,461 | 115,281 | 116,165
111 28| 8 | 20| 15.66 9.06 18.94 | 116,489 | 117,528 | 115,338 | 116,223
112 30| 8 | 22| 15.33 7.06 18.94 | 116,515 | 117,555 | 115,361 | 116,247
113 32| 8 | 24| 14.89 5.06 18.94 | 116,520 | 117,560 | 115,366 | 116,252

NOTE: # = sequence number
T = total number of strands
D = draped strands
S = straight strands
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Prestressed I-Girders - Section 3.55 Superstructure - Design

Section Properties
Beam Type 4 -- 8" Web (continued)

Section Area=| 518.9|in2

Section Y,=| 20.06|in

Inontransformed=| 108,288 in4

Depth= 45(in
Strand Size= 1lin

Simple il P
Span # T|DJ|S E1D E2D E3D (A1=#5) | (Al=#6) | (A1=#5) | (Al=#6)
Group 41 8| 4| 4| 16.06 17.06 20.94 | 112,955 | 113,952 | 112,289 | 113,143
I 42 10| 4 | 6 | 16.73 17.06 20.94 | 113,645 | 114,648 | 112,881 | 113,739
43 12| 4 | 8 | 16.56 17.06 20.94 | 114,185 | 115,193 | 113,345 | 114,208
44 14| 4 | 10| 16.46 17.06 20.94 | 114,720 | 115,734 | 113,806 | 114,673
45 16| 6 | 10| 16.46 16.06 19.94 | 115,126 | 116,144 | 114,156 | 115,026
46 16| 4 | 12| 16.73 15.06 20.94 | 115,126 | 116,144 | 114,156 | 115,026
47 18| 6 | 12| 16.73 14.06 19.94 | 115,419 | 116,442 | 114,409 | 115,282
48 20| 6 |14 | 16.35 14.06 19.94 | 115,818 | 116,846 | 114,755 | 115,631
49 22| 6 |16 | 15.81 14.06 19.94 | 116,107 | 117,138 | 115,004 | 115,884
50 24| 6 | 18| 15.84 12.06 19.94 | 116,303 | 117,337 | 115,175 | 116,057
51 26| 8 |18 | 15.84 11.06 18.94 | 116,424 | 117,461 | 115,281 | 116,165
52 26| 6 | 20| 15.66 10.06 19.94 | 116,424 | 117,461 | 115,281 | 116,165
53 28| 8 | 20| 15.66 9.06 18.94 | 116,489 | 117,528 | 115,338 | 116,223
54 28| 6 | 22| 15.33 8.06 19.94 | 116,489 | 117,528 | 115,338 | 116,223
55 30| 8 | 22| 15.33 7.06 18.94 | 116,515 | 117,555 | 115,361 | 116,247
56 32| 8 | 24| 14.89 5.06 18.94 | 116,520 | 117,560 | 115,366 | 116,252

NOTE: # = sequence number
T = total number of strands
D = draped strands
S = straight strands
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Prestressed I-Girders - Section 3.55

Superstructure - Design

Section Properties
Beam Type 6 -- 6.5" Web

Section Area=| 643.6(in2
Section Y= 25.92|in
Inontransformed: 235,735 in4
Depth= 54|in
Strand Size= Ylin
Cont. liiia lg
Span # T|DJ|S E1D E2D E3D (A1=#6) | (Al=#7) | (Al=#6) | (Al=#7)
Group| 141 |14 | 4 | 10| 23.52 22.92 23.08 | 248,115 | 249,649 | 246,353 | 247,665
I 142 |16 | 4 | 12| 23.25 22.92 23.08 | 249,115 | 250,657 | 247,213 | 248,531
143 |18 | 6 | 12| 23.25 21.92 22.08 | 249,933 | 251,482 | 247,918 | 249,241
144 | 20| 6 | 14| 23.06 21.92 22.08 | 250,920 | 252,478 | 248,769 | 250,098
145 | 22| 6 |16 | 22.92 21.92 22.08 | 251,901 | 253,467 | 249,616 | 250,951
146 | 24| 8 | 16| 22.92 20.92 21.08 | 252,545 | 254,117 | 250,173 | 251,513
147 | 26| 8 | 18| 22.59 20.92 21.08 | 253,342 | 254,921 | 250,862 | 252,207
148 | 28| 8 | 20| 22.32 20.92 21.08 | 254,133 | 255,720 | 251,547 | 252,897
149 | 30]|10) 20| 22.32 19.92 20.08 | 254,626 | 256,218 | 251,975 | 253,330
150 | 32]10)22) 22.10 19.92 20.08 | 255,408 | 257,008 | 252,653 | 254,014
151 | 3410|224 21.75 19.92 20.08 | 256,032 | 257,638 | 253,195 | 254,560
152 | 36|10 ) 26| 21.46 19.92 20.08 | 256,651 | 258,263 | 253,734 | 255,103
153 | 38|12 )26 | 21.46 18.92 19.08 | 257,011 | 258,628 | 254,048 | 255,421
NOTE: # = sequence number
T = total number of strands
D = draped strands
S = straight strands
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Prestressed I-Girders - Section 3.55

Superstructure - Design

Section Properties

Beam Type 6 -- 7.5" Web

Section Area=| 697.6(in2
Section Y= 26.00|in
Inontransformed: 248,915 in4
Depth= 54|in
Strand Size= Ylin
Cont. liiia lg
Span # T|DJ|S E1D E2D E3D (A1=#6) | (Al=#7) | (Al=#6) | (Al=#7)
Group | 141 14| 4 | 10| 23.60 23.00 23.00 | 261,329 | 262,852 | 259,561 | 260,864
I 142 16 | 4 | 12| 23.33 23.00 23.00 | 262,338 | 263,868 | 260,429 | 261,737
143 18| 6 | 12| 23.33 22.00 22.00 | 263,164 | 264,701 | 261,141 | 262,454
144 20| 6 | 14| 23.14 22.00 22.00 | 264,162 | 265,707 | 262,001 | 263,319
145 221 6 |16 | 23.00 22.00 22.00 | 265,154 | 266,706 | 262,856 | 264,180
146 241 8 |16 | 23.00 21.00 21.00 | 265,807 | 267,365 | 263,421 | 264,749
147 26| 8 | 18| 22.67 21.00 21.00 | 266,613 | 268,178 | 264,118 | 265,452
148 28| 8 | 20| 22.40 21.00 21.00 | 267,415 | 268,987 | 264,812 | 266,150
149 30]10] 20| 22.40 20.00 20.00 | 267,917 | 269,493 | 265,247 | 266,589
150 32110| 22| 22.18 20.00 20.00 | 268,710 | 270,294 | 265,935 | 267,282
151 34110 ] 24| 21.83 20.00 20.00 | 269,344 | 270,933 | 266,484 | 267,836
152 36110] 26| 21.54 20.00 20.00 | 269,973 | 271,569 | 267,031 | 268,387
153 38112 ]26| 21.54 19.00 19.00 | 270,341 | 271,941 | 267,353 | 268,712
NOTE: # = sequence number
T = total number of strands
D = draped strands
S = straight strands
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Prestressed I-Girders - Section 3.55

Superstructure - Design

Section Properties

Beam Type 6 -- 8.5" Web

Section Area=| 751.6(in2
Section Y= 26.07|in
Inontransformed: 262,087 in4
Depth= 54|in
Strand Size= Ylin
Cont. liiia lg
Span # T|DJ|S E1D E2D E3D (A1=#6) | (Al=#7) | (Al=#6) | (Al=#7)
Group | 141 14| 4 | 10 | 23.67 23.07 22.93 | 274,530 | 276,043 | 272,758 | 274,052
I 142 16 | 4 | 12| 23.40 23.07 22.93 | 275,547 | 277,068 | 273,633 | 274,932
143 18| 6 | 12| 23.40 22.07 21.93 | 276,382 | 277,908 | 274,352 | 275,656
144 20| 6 |14 ] 23.21 22.07 21.93 | 277,388 | 278,922 | 275,219 | 276,528
145 22| 6 |16 | 23.07 22.07 21.93 | 278,389 | 279,930 | 276,082 | 277,396
146 241 8 |16 | 23.07 21.07 20.93 | 279,050 | 280,596 | 276,653 | 277,971
147 26| 8 | 18| 22.74 21.07 20.93 | 279,866 | 281,418 | 277,357 | 278,680
148 28| 8 | 20| 22.47 21.07 20.93 | 280,677 | 282,236 | 278,059 | 279,386
149 30|10 ]| 20| 22.47 20.07 19.93 | 281,186 | 282,750 | 278,500 | 279,831
150 32110| 22| 22.25 20.07 19.93 | 281,989 | 283,559 | 279,196 | 280,531
151 34110]24] 21.90 20.07 19.93 | 282,632 | 284,207 | 279,753 | 281,093
152 36110] 26| 21.61 20.07 19.93 | 283,271 | 284,851 | 280,307 | 281,651
153 38112 ]26] 21.61 19.07 18.93 | 283,645 | 285,230 | 280,634 | 281,981
NOTE: # = sequence number
T = total number of strands
D = draped strands
S = straight strands
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Prestressed I-Girders - Section 3.55

Superstructure - Design

Section Properties
Beam Type 7 -- 6" Web
Bulb Tee Girder

Section Area=| 787.4|in?
Section Y= 37.58|in
Inomransformed: 571,047 in4
Depth= 72.5|in
Strand Size= Llin
Simple lipitial_* lina

Span # T|D|S E1D E2D E3D (A1=#5) | (Al=#6) | (Al=#5) | (Al=#6)

Group 174 14| 4 (10| 35.58 34.58 29.92 | 599,364 | 603,636 | 595,327 | 598,983

| 175 16| 4 [ 12| 35.25 34.58 29.92 | 601,730 | 606,025 | 597,361 | 601,033

176 18| 6 [ 12| 35.25 33.58 28.92 | 603,809 | 608,125 | 599,150 | 602,838

177 20| 6 |14 | 35.01 33.58 28.92 | 606,152 | 610,490 | 601,167 | 604,871

178 22| 6 |16 | 34.83 33.58 28.92 | 608,482 | 612,843 | 603,174 | 606,895

179 24| 8 | 16 | 34.83 32.58 27.92 | 610,272 | 614,652 | 604,718 | 608,453

180 26| 8 | 18 | 34.69 32.58 27.92 | 612,580 | 616,981 | 606,708 | 610,459

181 28| 8 | 20| 34.58 32.58 27.92 | 614,875 | 619,299 | 608,690 | 612,457

182 30| 10| 20| 34.58 31.58 26.92 | 616,398 | 620,839 | 610,007 | 613,788

183 32| 10| 22| 34.31 31.58 26.92 | 618,402 | 622,864 | 611,740 | 615,536

184 34|10 |24 | 34.08 31.58 26.92 | 620,395 | 624,878 | 613,466 | 617,276

185 36 | 10| 26 | 33.89 31.58 26.92 | 622,379 | 626,881 | 615,183 | 619,009

186 38| 10| 28| 33.58 31.58 26.92 | 624,101 | 628,622 | 616,677 | 620,517

187 40 [ 12 | 28 | 33.58 30.58 25.92 | 625,364 | 629,902 | 617,775 | 621,627

NOTE: # = sequence number
T = total number of strands
D = draped strands
S = straight strands

* Beam Types 2, 3, 4, and 6 use 2 - Al bars; Bulb Tee Girders use 4 - Al bars

New: June 1998
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Bridge Manual

Prestressed Concrete I-Girders — Section 3.55 Page: 1.10-1
MATERIALS Design
Concrete:
Prestressed Members = Class Al

f'c = 5000 psi f'c = 6000 psi n =6 (Strength)

f'ci = 4000 psi f'ci = 4500 psi n =28 (Deflection)

(For nofationss. refer to current AASHTO Specifications).

Deck Slab = Class B2
f'c = 4000 psi n =28

Reinforcing Steel:

Mild Steel
fy = 60.000 psi (Refer to Missaouri Standard
fs = 24,000 psi Specifications)

Prestress Steel

Refer fto AASHTO M203 (ASTM A416) Grade 270 () for uncoated seven-wire |ow
relaxation strands. with exceptions as shown in fthe table below:

Nominal Diameter of STrands inch 0.5

Nominal Area of Strands Sq. Ne 0.1530
Minimum Ul Timate Strength Ibs. 41,300
Maximum Prestress Ibs. 31,000

(k) Grade 270 Which refers fto the average ulftimate strength = 270 ksi

The maximum prestress in The table represents about 75% of the
ultimate strength.

The size of the strands fto be used will be Iimited to +” diameter.
Strands will be draped where practical.

Note: Use of higher strength concrefe (f'c = 6,000 psi) or larger strand
size may be required in unusual situations. Consult Structural
Project Manager.

Revised: 0Oct. 2000 E5500



Bridge Manual
Prestressed Concrete I-Girders — Section 3.55 Page: 1.11-1

ALLOWABLE CONCRETE STRESSES Design
The following criteria s shown for clarity and is in accordance with AASHTO 9.15.

f'c =5.,000 psis f'ci = 4.000 psi

A.  Temporary sfresses before |osses except das noted:
Compression 0.6 f'ci = 0.6 x 4,000 psi = 2448 psi (¥)

Tension
Precompressed tensile ZONE .o ee e ve oo nosss
No temporary allowdble stresses are specified.
See paragraph "B” below.

[n fension areas with no
bonded reinfarcement....... 3IN/Ff'ci = 3\4,000 = 190 psi

Where fthe calculated tensile stress exceeds this value, bonded
reinfarcement shall be provided to resist the total tension force
in The concrete computed on fthe assumption of an uncracked section.
The maximum tensile sfress shall not exceed...

T.5\/f'ci = 7.5\/4,000 = 475 psi

B. Stresses at service loads after losses:

COMPIr eSS TOM: vt v e ot i eaen e e 0.4 ¥'c =0.4 x 5,000 = 2,000 psi
Tension in the precompressed fensile ZoNe ...,

(a) For members with bonded reinf. (¥K).. 6 \/f'c = 6 /5000 = 425 psi
(Bb) For members without bonded reint.. oo enes.n = Zero

Tension in other areas
Tension in other area is |imited by the allowable
temporary stresses speciftied in " above
Ce Cracking stress:

Modulus of rupture from tests or (for normal weight concrete)..
........... 7.5\/Ff ¢ = 7.5\/5,000 = 530 psi

D. Negative moment sfresses in girders made continuous after deadload of
slab is in place:

Tension in negative moment reinforcement....... Ty = 60,000 psi
fs = 24,000 psi
Caompression in concrete at bottom of girder
(See paragraph no. 2., page 1.1-3 this section
and AASHTO 9. 7.2 )t e e vaenvoceennsoeneenans ft'c = 5,000 psi
fc = 0.6f'c

(%) BR200 allows 2% overstress
(¥%) Strands qualify if not debonded at ends.

Revised: 0Oct. 2000 E5500
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.12-1

PRESTRESS LOSS (LOW RELAXATION)
AASHTO 9.16.2

fs = 270,000 psi, Grade 270 low relaxation strands
f'c = 5,000 psi
f'c.= 4,000 psi

Design

(SH) (ES) (CRg ) (CRg )
6000 + Es feo + 8.5 fc + (5000 — 0.1ES — 0.05(SH + CRc))
Eci
‘FS“‘
SH = Shrinkage

Reduce to : 10,700 + (0.9 (E;;) +8.08) fc ES = Elastic Strain

Ecy CRg = Concrete Creep

fo CRg = Steel Creep
CRc =12 fcir — 7 fcds
CRc =12 fc — 7/2 f¢ = 8.5fc (Approximate Estimate)
Ec: = 150" 33 VT o, ES = =2 foir = 25 fo  (Approximate Estimate)
i [
fcir = Concrete stress at cenfroid of P/S steel at point considered due
fo P/S and dead load at release.
fo = fcir (Assume fcir = fc)
fc = 0.4(4.000) = 1,600 psi (Estimate average)
fcds = Concrete stress at cenftroid of P/S Steel (due to dead l|oad)
(Assume fcds = 1/2 fc)

fsi = Initial sfress in P/S sfeel
fsi = 270,000 psi x 75% = 202,500 psi
Fci = 15012 33 /4,000 = 3,834.253.5 psi
Es = 28,000,000 psi (AASHTD 9.16.2.1.)
Es _
i 7.30

5 + . . + .
10,700 (0.9 x 7.30 8-08) 1600 _ 16.9% (Total loss)

202.500
202.5 ksi x 16.9% = 34.22 ksi

Total loss due to all causess except fricticns is 34.22 Ksi.
(Fricticn losses are applied to post—tensioned girder only.)
Use 8.84% for initial loss and 8.84% for final loss for design.

202.5 ksi x B.84% = 17.90 ksi = initial loss

202.5 = 17.90 = 184.60 ksi

184.60 ksi x 8.84% = 16.32 ksi = final loss

17.90 + 16.32 = 34.22 ksi = 34.22 ksi = 202.5 ksi x 16.9% = ftoftal loss

In The above design example, iT tension exceeds AASHTO Specifications,

(425 psi for 5,000 psi concrete) the girder will have to be modified to [imit
stress to 425 psi.
Revised: Oct. 2000 E5500
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PRESTRESS LOSS (LOW RELAXATION) (CONT.) Design
f'c = 6,000 psi

f'c; = 4,500 ps]

Grade 270 low relaxation strands

fc = 0.404,500) = 1,800 psi (Estimated average)

Ecy = W5Ow'5 33N/ f'oi = 4,066.840 psi

Fs 28,000,000

Ec 4,066.840 ~ °+89

AASHTO 9.16.2.1.3: CRc =12fc — 7/2fc = 8.5fc (approximate estimate)

(SH) (ES) (CRg) (CRg)
6,000 + Es fc +8.5E: +(5,000 — O.1ES — 0.05(SH + CRC))
Ec;

Reduce fo: 10.700 + (0.9 ( E—i‘) + 8.08) fc

fsi

fc = 0.4(4,500) = 1,800 psi (estimated average)
Es
Eci

fsi = Initial stress 'n low relaxation strands stressed to 75% of ultimate (k)

fei = 270,000 psi x (5% = 202,500 psi

10,700 + (0.9x6.89 + 8.08)x1800
202,500

= 18.0%

202.50 ksi x 18.0% = 36.45 ksi = total loss except friction
Use 9.44% for initial loss and 9.44% for final loss.

202.50 ksi x 9.44% = 19.12 ksi = initial l|oss

202.5 — 19.12 = 183.38 ksi

183.38 ksl x 9.44% = 17.31 ksi = final loss

19.12 + 17.31 = 36.43 ksi= 36.45 ksi = 202.5 ksi x 18.0% = total loss

P/s force initial = (183.38 ksi)(0.153 in.%/strands)(no. of strands)

P/s force final = ((202.5 — 36.43) ksi)(0.153 in.?/strand)(no. of strands)
() Suggested by FHWA: when using 3/8” @ strands, max. fsi = 0.7 x 250 ksi

or 0.7 x ultimate stress, whichever is smaller. Larger initial sfresses

will cause debonding.

Revised: 0Oct. 2000 E5500
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PRESTRESS LOSS (LOW RELAXATION) (CONT.) Design
PRESTRESS CONCRETE GIRDER FORMULAE
FOR STRESS CALCULATION
(=) Tensions: (+) Compression
Temp. Stress
Allow Top 7.5Nf'ci = 0.474 ksi tension for f'ci = 4,000 psi
Bott. 0.6 f'ci = 2.4 ksi compression for f'ci = 4,000 psi
Temp. Top =
(1.0 —initral loss)(P/S F) (1.0 —initial loss)(P/S F)(ECCHs)  Mggr
- +
Ag Stnhc Sthe
Temp. Bott. =
(1.0 —initral loss)(P/S F) (1.0 =Initial loss)(P/S FI(ECChe) Mggr
+ —
Ag Sbne Sbne
Design Load Stress
Allow Top 0.4 Ff'c =2.0 ksi compression for f'c = 5,000 psi
Bott. 6.0V 'c = 0.424 ksi tension for f'c = 5,000 psi
Top Tinal =
Temp. Top STress — (Final loss)(P/S F) N (Fimal loss)(P/S FI(ECCs )
Ag Ste
Ms | b+Dph MbLc . ML+
Stne STe Ste
Bott. final =
Temp. Bott. Stfress — (Final loss)(P/S F) (Final loss)(P/S FI(ECCg )
Ac Sbe
Msibtoph Mo Miw
Sbne Sbe Sbe
0.153 sg. in. = Area of one 1/2 inch strand
270 ksi = f's = Ult, Str. P/s strand
202.5 ksl = 0.75 (270) = Iniftial steel stress
0.0884 = 8.84% Initial loss — low relaxation .
0.0884 = 8.84% Final loss - low relaxation see Bridge Manual
4 Str. 2 Draped Section 3.55,s page 1.12-1
202.5 (0.153) = 30.98 kips/Str. P/s force
6 Strands (30.98) = 185.90 P/s force
Ac = Area ComposiTte
AgQ = Area Girder
Ecoe = Eccentricity of presfress force of composite section
Econe = Eccentricity of prestress force of non—-composite section
MpLc = Composite dead |oad moment
Mcdr = Girder dead load moment
ML +] = Live load + impact moment
Ms|p+Dph = Slab + diaphragm moment
P/s F = Presfress forces in girder
Sbe = Composite section modulus at bottom of girder
Sbnc = Non—composite section modulus at boffom of girder
Stg = Composite section modulus at ftop of girder
Sthe = Non—-composite section modulus at ftop of girder

Revised: 0Oct. 2000

E5500
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PRESTRESS CAMBER Design
Reference: Computer Program BR139B

Centroid of beam
[,

N ~—
o 8 StTrands ol
e ey NN
M
o =
f
14 Strands !
c.c. Tie down
~—& Bearing (13 £1.) ¢ Bearing ——=
Length
(64.08 f1.)
14 = 107,888 in.* Used to resist uplift before
(non—ftransformed) beam s set on bent.
Beam wt. = 0.541 (k/F+7T.)
14 =114,383 in.*
(transformed) Used after beam is In place.
Slab wt. = 0.92 (kK/ft.)
Diaphragm wt. = 2.65 (k)
Mult. Factor (F)
Mul+. factor “ + (W*@in)} =1.77 f'c = 5,000 DS f'c = 6,000 psi
F=1.77 Beam Type 2 1.780 1.773
e = 2.718 Beam Type 3 1.772 1.765
@ = e creep X Epgdays Beam Type 4 1.775 1.768
Beam Type © 1.761 1.754
E =150 33\/f'c
ecreep = (See page 3 PCA design of precast prestressed

concrete girders. Use 407 factor based on
creep at erection for 28 days.)

The following formulas are used to defermine

Camber due initial strand stress (inch),
deflection due beam weight (inch)s
camber due strandss beam weight and 28 day creep (inch),

camber L/4 due sfrands, beam weight and 28 day creep (inch),
deflection due to slab weight (inch).
camber center|ine due sftrands, beam weight, 28 day creep,
slab and diaphragm (inch)s and
camber quarterpoint due strands, beam weight, 28 day
creeps, slab and diaphragm (inch).

Revised: 0Oct. 2000 E5500
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PRESTRESS CAMBER (CONT.) Design

Formulds used:

Positive deflect up A
Negative deflect down v

B 5 Foq teq)(L?) Fop (ep+e3z) Eﬁ gi Fop (e3)(L?)
A Ay =144 x 10 x[ 5E 1 + £ e

(=1L - (€ to ¢ tie downs)] + 2) ft.

Beam weight camber

_ 5WR(LY) 5
| VAV TSgap 7 1728 x 107

Slab weight camber

| oswseLty P 2PsX(3L%—4X? 5
VASESEME o d8E 1. T LIT2s e 1on)

£ TR TR
Force straight strands (1/2" low relaxation strands)
FOW = (no. of straight strands)x[31.0-(17.1 x 0.153)] kips

Force draped sftrands (37 low relaxation strands)

Fap = (no. of draped sTrands)x[31.0-(17.1 x 0.153)] kips

270 ksi x 75% x (0.153 sqg. in.) = 31 Kips per strand

202.5 x (1-0.0884) = 184.6 Ksi

184.6 x (1-0.0884) = 168.28 Kksi

202.5 — 168.28 = 34.22 ksi = Total loss

Average loss = Total loss/2 = 34.22/2 = 17.1 ksi

e1 = dist. centroid beam fo cenfroid sfraight sfrand (in.)

ep = dist. cenfroid beam to low centroid draped at center of beam (in.)

3 = dist. cenftroid beam To up cenfroid draped at end of beam (in.)

L = length (f1.) (¢ bearing to ¢ bearing).

[ = moment of inertia (in.?) non—-transformed.

[TR = moment of inertia (in.”) transformed.

Ps = concentrated loads due fTo variable slab thickness on each end.

X = dist. from & brg. fo Ps.

P = concentrated load due to diaphragm at center of span (Kips)

Wg = uniform beam load (kips/f7T.)

Wg = uniform slab load (Kips/f+t.)

F = factor for 28 day creep

ET = modulus of elasticiTty corresponding To initial girder concrete strength
E{ = modulus of elasticity corresponding to final girder concrete sfrength

Ag = F(Zlq* le] VAN

/A\@0.10 =0.314 (/\ @ 1)
/A\@0.20 = 0.593 (A @)
/B 0.25 =0.7125 (/\ @ ¢)
/A\@0.30 =0.813 (/\ @)
/\@0.40 = 0.952 (/\ @ @)

Note: Compute and show on plans camber at % points for bridges with
spans less fthan 75, 1/10 points for spans 75’ and over.

Revised: May 2001 E5503
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SUPERSTRUCTURE DESIGN Design

Live Load Distribution:

The 1ive load distribution 1o girders may be assumed toO be the same as the
AASHTO distribution for concrete floors on steel [-Beam stringers. These
factors may be found n section 1.3.

Ultimate Load Capacity:

The ultimate load capacity shall be not less than 1.3 times (the weight of
the girder plus the weight of the slab and diaphragms plus the weight of the
future wearing surface) plus 2.17 times the design |ive load plus impact.

Ultimate Strength:

The ultimate moment on a4 presfressed girder as defermined Tn accordance
wiTh The ulfTimate load capacity indicated above, shall not be greater than
The ultTimate strength determined as fol lows:

Where t < 0.2d Where + > 0.2d
o b b -
< =
> o
I — - - L AL L ,747 +/I\L - AL L - - -
[QN]
l 1/ / 0?3
il b © © b S
I L
}7 o
Mu = As{s (d=1t/2) Mu = Asfs (0.9d)
Use the lesser
or , in each case or
MU = 0.85 fC:bT (d=1/2) MLJ: 0.85 {C b(0.2d) (0.94d)

Where: Ag = Area of p/s strands in bottom flange
b, b’y + and d = as shown above

{/s = Ultimate strength of p/s strands

{/o = Ultimate sftrength of slab concrete = 4,000 psi

Maximum Prestressing Steel Area:

0.85 fx b +
As = Aggggfiiggf When t+ < 0.2d

0.85 fo b (0.2d)

hs = s

When + > 0.2d

In Iieu of the above, AASHTO - Article 9.17 & 9.18 may be used.
(This is The method used by computer program BR200)

Revised: 0Oct. 2000 E5500
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WEB REINFORCEMENT Design
(5" Min. — 21" Max. bar spacing for #4 bars)

(5" Min. — 24" Max. bar spacing for #5 bars)

(2X) (2KK) (%) (k%) (¥)
0.7 ¢ 0.3 0.7 ¢ 0.3
1) (2) (3) (4)
(¥) Prestressed cancrete members shall be reinforced for diagonal

tension stresses. Shear reinforcement shall be placed perpendicul ar
to the axis of the member. The formula to be used to compute areas
of web reinforcement is as fol lows:

(V) = Vp)S

A =
\ N
2Fsy id

i where Ve = (0.06F ¢c)b' jd, but not more tham 180 b’ jd.

_ 100 b's _ o, e
But shal |l mot be less than Av 0. 000 0.00167 b’s

(¥%) Since large moments and large shears occur in the same area of the girder
near The interior supportss. the AASHTO formula (AASHTD — 9.20 —-Shear) for
computing the area of web reinforcement has been modified. The formula fo
be used to compute areas of web reinforcement near interior supports is
as follows:

(Vy - VpIS N
by = g5t Vo = 180 b
The value "jd” is the distance from the slab reinforcement to the center—of—

gravity of The compression areda under ultimate |oads.

Use #4 shear reinforcement when possible. Alternate B1 bar will not work
with #5. (See page 1.1-6A)

Revisded: Oct. 2000 E5500
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WEB REINFORCEMENT (CONT.) Design

ANCHORAGE ZONE REINFORCEMENT — AASHTO Article 9.21.3

The following defail meets the criteria for anchorage zone reinforcement for
pretensioned girders (AASHTO Article 9.21.3) for all MoDOT standard girder shapes.

Standard P/S Girder End Section

12" Varies
3-Spa. Spacing by
— @ 33" design
B1 bar
L[:f T C1 bar =fi=f<={p 1 \ #4-C1
75 \ bars
#6-B2 bar \ #6-B2
: b
75. W %// C ‘ . ars
B1
bars
#4-D1 bar ¥ 2-3/4" (Type 2,3 & 4) L |
5-1/4" (Type 6) v
% ¥ 15-1/2" (Type 2,3 & 4) [ #4-D1
1/2" Bearing 22-1/2" (Type 6) w | bars
Plate (ASTM W W
A709 Grade — —
6 =1 ¢ Welded { = ¢ 2 Welded
K K Anchor Studs | ! Anchor Studs
L | // . 4 1" ‘ 7 1" ‘ 4 1"
X ¥ 1/27 Bearing
Plate (ASTM
AT709 Grade 15"
36)
SOLE PLATE ANCHOR STUDS
The standard 1/2” sole plate will be anchored with four 1/2"” x 4" studs.
Studs shal |l be designed to meet the criteria of AASHTO Div. [-A in Seismic Performance

Category C or D.

Stud capacity is determined as fol lows:

Stud Cap. = (n)(As)(0.4Fy)(1.5)
where: n = no. of studs
As = area of stud
Fy = yield strength of stud (50 ksi)
0.4Fy = Allowable Shear in Pins AASHTO Table 10.32.1A
1.5 = seismic over load factor
[+ required, increase the number of 1/2" studs to six and space between open B2 bars.
[f this is still not adequate, 5/8” studs may be used. The following fTable may be

used as a guide to upper limits of dead load reactions:

Seismic Bearing Plate Anchor Design

No. of S+ud Max. Allowable D.L. Reaction (Kips)
Studs Diad. A = 0.30 A = 0.36
4 1/2" 78 65
i LA 1 B S 7 ST T
and 1-1/2"” sole plate is 4 5/8 122 102
adequate for all cases. 6 5,8" 184 153

Revised: 0Oct. 2000 E5500
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STRANDS — MISCELLANEOUS Design

Detensioning

[n all detensioning operations fthe prestressing forces must be kept
symmetrical about the vertical axis of fthe member and must be applied
in such a manner as To prevent any sudden or shock |oading.

General Information
Splicing:

Une approved splice per pretfensioning sftrand will be permiftted provided
the splices are so posiTioned That none occur within a member. STrands

which are being spliced shall have the same “Twist” or “Lay”. Al lowance
shal | be made Tor slippage of The splice in computing strand elongation.

Wire failure:

Failure of one wire in g seven wire pretensioning strand may be accepted,
provided that. it is not more than two percent of the ftofal area of the
strands.

Sand Blasting:

On structures where it is questionable as to the clarity of areas fto be
sandblasted: show | imits of sandblasted area in a plan view of details on
girder ends (bent sheet). However, generally. sandblasting is covered by
Missouri Standard Specification 7105.4.14.

Revised: 0Oct. 2000 E5500
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DIMENSIONAL TDLERANCES () Design
Note: The following dimensional folerances will be required.
£ 1/8 inch per 10 feet of beam length,
Length of beam but not greater than 3/4 inch
Width (flangess web and Tillets) + 3/8 inch, — 1/4 inch
Depth (flangess, web and fillets) £ 1/4 inch
Depth (overall) + 1/2 inch, — 1/4 inch
Hor izontal alignment 1/2 inch max., to 40 feet lengths
(deviation from a straight 3/4 inch max.s 40 to 60 feet lengths
['ine parallel to centerline 1 inch max., 60 feet or greater
of member ) lengths
Camber (deviation from design camber|+ 1/2 inch to 80 feet length,
within 7 days of strand release) £ 1 inch greater than 80 feet length
Stirrup bars (projection + 3/4 inch
above top of beam)
Stirrup bars (longitudinal spacing) |¥ 2 inches
Tendon position + 1/4 inch center of gravity of
strand group and individual tendons

Position of deflection points + 6 inches, longitudinal

for deflected strands

Position of |7ifting devices + 6 inches, longitudinal

Side inserts (centerline * 1/2 inch

to centerline and centerline

to end)

Coil Inserts (Centerline to + 2 inches horizontal, except must be 3

centerline and centerline to end)

inches or more from end of beam and
within reinforcement cage of bent,
inch vertical

+1

Slab Drain lnserts + 1/2 inch from designated location,
engineer may dapprove location £ 6 inches
from designs multiple inserts for single
drain must be within * 1/2 inch of
vertical line

Exposed beam ends (deviation Horizontal + 1/4 inch, vertical

from square or designated + 1/8 inch per foot of beam height
skew)
Bearing area (deviation from plane) |£ 1/8 inch

Bearing plates (centerline

to cenferline)

+

1/8 inch per 10 feet of beam length,
but not greater than 3/4 inch

Bearing plates (centerline £ 1/2 inch

to end of beam)

Diaphragm Hole Location +1-1/2 inches for center|ine of group
/2 inch within group

* Also see Sec 1027 and 1029.

Effective: Feb. 2, 2004 Supercedes: July 2001
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STRUCTURE LENGTH Length
(%)
| \

—==<—€ Bearing ¢ Bearing —=,
Integral I !
End Bent—= || L L L I Infegral
E F 'E End Bent
| k— ¢ Bent k—¢ Bent—+ |
(%) Maximum length from End Bent fto End Bent = 600 feet.
TYPICAL CONTINUQUS PRESTRESS STRUCTURE
(INTEGRAL END BENTS)
(k%)
| \
Nor— l<— ¢ Bearing ¢ Bearing —=
[ntegral M \ \ \ 1]
End Bem+4;4::lE ft —7F _rE EZ::}%,T?QQ o
| k—¢ Bent k—¢ Bent—+ | Eng Bamt

1 i

(k%) Maximum length from End Bent to End Bent = 800 feet.

TYPICAL CONTINUOUS PRESTRESS STRUCTURE
(NON—INTEGRAL END BENTS)

Revised: July., 2003 3.55-07/23/03
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Details

Haunching and Girder Steps

Haunching for a P/S I-Girder bridge is the distance between the top of the
girder and the bottom of the slab.

Haunching shall be computed at quarter (1/4) points for bridges with spans
less than 75 feet, and at tenth (1/10) points for spans 75 feet and longer. A
haunching diagram, as shown below, shall be provided on all P/S I-Girder

bridges.

A minimum haunch of 1 inch at the centerline of girder and 1/2 inch at the
edge of the girder shall be provided to allow for construction tolerances and
normal concrete variations.

A maximum haunch at the centerline of the girder of 2-1/2 inchesis allowed
when prestressed panels are used, and 3-1/2 inches when only the cast in
place option is used. (The maximum joint filler thickness supporting panels is
2"; the remaining haunch thickness will be addressed by varying the slab
thickness)

When haunches greater than 2-1/2 inches occur with prestressed panels,
steps shall be provided on the girder, as shown on the following page, to
keep the haunch between 1 and 2 inches. The minimum step height shall be
1/2 inch with 1/2 inch increments with no limit to the number of steps. If the
steps accumulate to 1" or more, adjust the height of the B1 bars in 1 inch
increments

Tops of girders, for bridges with superelevations of more than 2 percent,
shall be sloped across the top flange to match the superelevation, as shown
on the following sheet. The minimum thickness of the top flange shall be the

0
=1

1

o 2 a Fa| Ea =1 B4 1
nterior girders  _[=| | | =] —| — = = =] = = =
" -':_,3 -"__r_'_ I-' 1 i1l o5& | | Ge - E,-:. i-'|
Exterior girders —[ =, | —=| =1 —| =] Bl Pl W | = =
A AR, Tl o Bl I L B O B R
Center girder o ll Ll Il K - — il
Baottom of slak -
Top of girdes : - : :
pofginder — = — J—
P
| dequalspa.| | dequalspa. | . dequalspa |
0" A1) 0" L 500
s G brg o : iy brg d " 0p brg <
SPAM(1-2) SPAN (2-3) SPAN (3-4)

Theoretical Slab Haunching Diagram Example

Revised: Sept. 2001 E5505
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Details

standard flange thickness and the overall height at the minimum point shall
be the standard girder height.

e 1

! K A

PART ELEVATION OF GIRDER A ...J SECTION A-A
Top Flange Step Example

Slope to match superelevation

Std gdr, heighe

Sloped Top Flange Example

Beam Lengths and Geometric Layout

Tangent Bridges
Beam lengths for end spans of tangent bridges shall be computed using
the requirements shown on the following sheet and, if possible, shall be
the same length as girders in intermediate spans of equal length as
specified on the Design Layout.

Beam Lengths for intermediate spans shall be computed using the
requirements shown on the following sheet.

Revised: Sept. 2001 ES505
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Fill Face of
End Bent — 3f-

Dim "Be” %

Beam length =

Beam length =

layout length - 7" % %

7 (Min.) (Typ.)

layout length - 7" % %

Dim. "Bi”

Details

33" (Min.) (Typ.)

s

3

(5" Min.) (Typ.) %

. ke—1—¢ Bearing

¢ Bearing —]

>y

s

«1— ¢ Beoring

21"
(cos skew £ )***J

6" '
(cos skew 5>(M'n' )

Layout length — “Be” — 33" % %

[<—¢ Bent

@ [Int. Bents

a -

. |

¢ Bent ——

Layout length % %

Integral End Bents

Beam length =

Beam length =

layout length - 7" % %

7

layout length - 7" % %
" (Min.) (Typ.)

Fill Face of
End Bent ———=

Dim. "B”

33" (Min.) (Typ.)

(

57 Min.) (Typ.) %

@ Int. Bents

X

) FA\@_ Bearing € Bearing — -

Dim. “A

=

.

— & Bearing
s -

(by design)

Layout length — "A" - 33" % %

l=— & Bent

¢ Bent —=

Layout length % %

Non-Integral End Bents

Note: Formulas assume same size bearing pads at end bent and intermediate bents.

* Minimum dimension from edge of bearing pad to end of girder equals one inch.

** Design layout lengths are horizontal lengths. Girder lengths should be adjusted according to grade and
shall be specified to the nearest 1/8 inch.

*** For large skews, end bent beam caps may need to be larger to provide edge distance.

**** See Sections 3.30 and 3.35 to determine this dimension.

Revised: March 2003
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Prestressed Concrete I-Girders — Section 3.55 Page: 3.1-4
Details
o
Ny iy
A2 ; "'i'm,
")

Faca of
diaphragm

Fill face of
end bent
— ¢ Ghrder

5 | i}, Bearing

4" (hAm. )

L Dim. "A" (by design)

Part Plan Showmg Coping Detalil

Note: Non-Integral end bents with skews greater than 40 degrees shall
always have girder ends coped. Skews less than 40 degrees shall have
girder ends coped on case by case basis. It is preferable to not cope across
the web.

Curved Bridges

Layout of any curved structure will have to be done using the coordinate
geometry programs available at the time. To layout the bridge, the steps
are as follows:

Start out by laying in the centerline (CL) of the survey curve.

Locate the tie point of the bridge. This point will usually be on the CL of
the survey curve but may be on a baseline which is offset a certain
distance to the CL of the survey curve.

A second tie point may be required if the skew is not measured to the CL
of roadway at the bridge tie point. If this is the case, establish the tie
point at the specified station and plot the skew line at the required angle.
Next, on the centerline of structure or baseline curve, locate the station
of the CL of bent for each intermediate bent and the fill face for the end
bents. Once these points are located, plot lines through these stations
parallel to skew line. Normally the layout file will specify that all bents are
parallel to the skew line, however, there may be times when the bents
are radial or have varying skews.

Revised: Sept. 2001

ES505
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Prestressed Concrete I-Girders — Section 3.55 Page: 3.1-5
Details
5 When locating the stations in the preceding step, the distance between

10

11

12

CL of intermediate bents are exactly the layout lengths specified on the
file. The end spans however need to follow the procedure for calculating
length set forth in this Section. If the layout length of the end span is the
same as the intermediate spans, the length of the end span should be
adjusted so that the girder lengths are, if possible, equal to intermediate
spans with the same layout length.

When the CL of the intermediate bents and the fill face lines have been
added, chords should be drawn connecting these points sequentially. For
example if you have a three span bridge, chords should be drawn from
the fill face of bent 1 to CL of bent 2, CL bent 2 to CL bent 3, and CL
bent 3 to fill face bent 4.

When all the chords are in, offset each girder in each span parallel to this
chord. The girder offsets may need to be adjusted to “balance” the
overhangs. The perpendicular distance between girders will be the same
for all spans, but the skew distance between girders along the bent will
vary from bent to bent depending on the skew to the CL at that point.
The designer needs to be aware of the fact that at an intermediate bent
the distance between bearings on the approaching and leaving span
sides will be different distances. These bearings will not line up across
the bent and will actually diverge more the farther away they are from the
CL of the survey.

When establishing the CL of bearing points, the designer needs to allow
for a minimum of seven (7) inches between ends of girders at the bents
while keeping in mind that the girders will be offset and at different
skews. If the offset is greater than half the girder flange width, see the
Chief Structural Designer. The distance from the end of girder to CL of
bearing point should be half of the bearing length plus one inch minimum
clearance. Once the distance for CL bent to CL of bearing is calculated,
the designer should offset lines by that dimension on either side of the
CL of bent. These lines will then be intersected with each of the girder
lines to create the bearing points on each bent.

Between the bearing points at the ends of the girders, quarter points or
tenth points need to be established, depending on the girder span.
These points will be used in calculating the haunch and bottom of slab
elevations for the bridge deck.

The bridge deck and barrier curbs can be laid in by offsetting the CL of
roadway to each side by the proper distance. Curves should be laid in to
designate both the inside and outside edges of the barrier curb. These
will later be useful in laying in the wings and end bents.

After the outside edge of slab curves are plotted, the curve offsets need
to be found. The intersection point of the outside edge of slab and the CL
of each bent or fill face can be connected with chords. The distance
between these chords and their partner curves need to be calculated at
five feet intervals beginning at the center point of each chord. (Section
2.4)

Joints are placed in the barrier curb at each bent. These joints are placed
perpendicular to the CL of the roadway thru the intersection point of the
CL bent and the inside of barrier curb.

Supercedes: Sept. 2001 E5505 3.55-05/17/04

Effective: May 2004
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Details

13 Wing layout length is given on the profile sheets in the layout file. An arc
should be struck so as to intersect the inside of barrier curb the specified
length from a point at the intersection of the fill face and the inside of
barrier curb. This point will mark the end of the wing which is
perpendicular to the CL of the roadway.

The vertical curve information needs to be added so the program can
calculate the elevations at the desired stations. After this is done, the
designer can request any of the following information which will be
needed:

Stations and elevations of all points

Offset distances to the chords

Lengths of girders

Distances between bearings

Angles between girders and each bent

Lengths of bents

Lengths of barrier curbs between joints

Minimum vertical clearance (Must lay in lower roadway)

Supercedes: Sept. 2001 E5505 3.55-05/17/04
Effective: May 2004
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Page: 3.2-1

Detai ls

OPEN INTERMEDIATE DIAPHRAGMS
EXPANSION INTERMEDIATE BENT WITH CONTINUOUS SLAB

DIMENSTONS:

G
(Typ.)

i
B

i |

cr varies e

(12" Min.)

*

PART ELEVATION
FOR BULB TEE GIRDERS

L

PART ELEVATION

€ Bent —= PART PLAN
« v \ v NOTE: For Seismic Performance Category (SPC) A
v v v v provide slotted sole plates for longitudinal
- —— ‘ [—"—- temperature movement. For SPC Bs C and D provide
q:='=|v | V'=\:;=V: slotted sole plates for longitudinal femperature
N . ‘ i B plus earthquake movements. Anchor bolts shall be
g V,: i I‘D v designed according to Section 1.2 Page T7.16.
Pl
L > For Bulb Tee Girder
Pl spacings less than 8'-8" GIRDER DIMENSIONS
N T T 7 dimensions “A”, "B” & “C” TYPE AT g L
7 —~ ‘ 7 — may have to be modified.
TYPE "2” 12" 15" 13"
A ‘ v v * % Make sure the Diaphragm is 2’ -8"
Ly . B wide enough to provide enough
v~ v, v v cover for the Coil Tie Rods. TYPE 73" 17" 15" 197
‘ . \ 33"
N v "
Y v o, - . 15" (% %) TYE’E :4// 197 18" 217
. . (Min.) (Typ.) 39
v . v | "1 ’ " " / "
. TYPE "6 2" =3 21 2=1
Y v o, v v 4 g
. v N . 7
v LJ BULB TEE 3'-0" 2/76%/ 2-9"
6'-0%" *

PART SECTION A-A

Revised: March 2003
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Detai ls
OPEN INTERMEDIATE DIAPHRAGMS
EXPANSION INTERMEDIATE BENT WITH CONTINUOUS SLAB
COIL TIE RODS:

P
@/:3. Q= v
/
7 v
* S
\447 3/4”% Coil Tie Rods
NS (2'=6" minimum length
ﬁb with 6" increments)(Typ.)
t

L

PART ELEVATION

NOTE : For location of the Coil Tie Rods in a plan view.
See this Bridge Manual Section.

(¥) 6”7 (Min.) shall be used for all I-Girders and
Bulb Tee Girders.

¢ 17 @ hole cast horizontally in beam
-~ (skewed) for #6 bar 5-6" long (Clear strands

¢ Bent S and reinforcing steel by 1-1/2" min.)
‘ o g U A P
T T L s
—K-—-

. A 2 7 - SO
%L’_{ ! I_\_u 44\ Lz” :
***** — T
vFE= (Typ. )~
¢ 3/4" @ (Min.) |-

| | ¢ 3/4"@ Coil Tie Coil Tie Rods S
._f%’##lfrﬁj:tfk Rods (2=6" minimum [ (2-6" minimum 1 &

(Typ-.

[ Lo il N RS Ge, | ] e
: v v~ VVD~V v Vv [i§i?y7gf
?; :i v e :? S EXTERIOR GIRDERS INTERIOR GIRDERS
L e e e DETAILS OF COIL TIE RODS
T T IN BULB TEE GIRDERS
v Y -~ v N v N

PART SECTION A-A

Revised: March 2003 3.55-03/10/03
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Detai ls

Prestressed Concrete I-Girders — Section 3.55

OPEN INTERMEDIATE DIAPHRAGMS
EXPANSION INTERMEDIATE BENT WITH CONTINUOUS SLAB

REINFORCEMENT: |‘> A
4-#5 Bars
> S 2-#6 Bars #4 Bar (Each
- o 2-#5 Bars (Type 6 (TyD. )
— IR & Bulb Tee Girders 7P Face) (Typ.)
Ajg Q}, ‘v  only) (Typ.) ()
O —
wl g - T - R R - I ., ”
512 \o] k5 L o rv\x ; . . L
o AL i 0y S F 1- - v I {
0| 2 | 51a ST - I
= \ | | P 4-#5 —
wl| 5 H——— | > Bars \
T \ y # | = PEAN 6—#8 Bars (%)
S 1L i~ \ (Placed between
N 2 \T(V~V\r Cirders) (Typ.) .
e w v 7 L 4
| ‘ I #6 Bars at #4 Bars at abt. 6" (Max. )
. 6”7 Cts. (Typ.) 9" Cts. (Typ.) (Typ.)
1-Fair # Bar (Placed in pairs parallel 3"
PART ELEVATION FOR To the © of roadway) (Typ-
BULB TEE GIRDERS
L A #6 B Bt Gd
ar wn. rs.
#8 Bar (BTwn. PART ELEVATION #5 Bar Btwn. Gdrs.
(Tygog (K =K ) Gdrs.) (Type 6 & Bulb Tee
. \\‘\\ ‘ “\\ \\‘\\ Girders only)
\
r1<¥r‘\ A\ ——'——“—**ﬂr'xcﬁ——-'—— —
AN VY N B e we e _“Jv__*r\ X ST
| NS \\ \ ¢ \ \ N \\( >
N v7// N \\ v////\//\k\
A T T O T T
- %\ \\2\%// | N \ \/ N
2\% | 7o) \ \ //455\ \
2\ 2N < \ N <
N NGO \ \1 \ S7TAN ?I \Y
NAZEAN S \ ANV \
NN \ \ \ WA N ¢ }
VAN e e oo A
J— —Aﬂl—-§%\ -_— \*A—-S;Qr—'——
4-7#5 Bars A AR\
(Typ.) 'Wﬁlish ‘Qu.nn\

(5-=#5 Bars
Bulb Tee only)

C) For Bulb Tee Girders
the first #6 Bar shall
be placed 10" from the
¢ of Web (Top Flange
will prevent some Bars
from extending into
the Slab)

See Detail "A” for
of reinforcement.

(%)

(3K ¥)
slab steel.

(% % %) #5 Bars for each

Bars spaced as shown above

(Typ.)
PART PLAN
#5 Bar ﬁ%““’Q Bent

%

*
#5 Bar
(Type 6
& Bulb Tee

GCirders only)

\
#4 Bars
#6 Bars @ abt.
(G5 Cts. 9” C+t+s

the placement

Use the same clearance as longitudinal

PART SECTION A-A

layer of bent up strands.

Revised: March 2003

3.55-03/10/03
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CLOSED INTERMEDIATE DIAPHRAGMS Detalls
FIXED INTERMEDIATE BENTS:
s 3 . 3" Min
N Key 6”7 x 3" (Typ. ) B
N (Min.) (See Detail below) - )
d V‘ . “ T
37 (Min-) 9” (Min.) from
9" (Min.) edge of Bearing
PART ELEVATION FOR
BULB TEE GIRDERS PART ELEVATION
Neoprene Face of
Bear ing Diaphragm
Pad Key 6" x 3" (Typ.) (Typ.) (k)
(Typ-) TT—TT] [See Detall TT—TT
4\\\\\ 1 below) 11
- <L A J L \ |
C -
= / )
e I e - T
e Lror] )
* _F 1_C ]
- T Y
£~ U -
= o Face of
T2 Beam (Typ.)
A PART PLAN For step 2:: or more use
15" Joint Face of Diaphragm (Typ. ) (k) Spwégrilég\ ggggf(i;;j?r
Filler TT—TT L2, doint : TT—TT
| Filler (Typn>‘z wls \
- I A \1\ %/’V A J\ >l
= / ]
R f ] —
S e NNy ———— — N
= o | FEE, \

A X /2 PPN
TR “HF /
. . 1-Layer of 50#
Joint Filler (same 1
N thickness as Neoprense L1 Roofing Felt or
24 Bearing Pad)(Typ. ) (%K) bituminous
=l pile paint (Typ.)
(Min.) PART PLAN

Pad width (Typ.)

Make flush with Bent Caps less than 3~0” wide. For Bent Caps 3-0" and
over, make Diaphragms 2-6" wide unless skew requires wider Diaphragms
to accommodate Coil Ties.

17 (Showing Joint Filler) N\ Neoprene Bearing
ﬁ M
: :f (%)

DETAIL OF KEY

(¥%k) For tapered bearings or for bearings with different thickness use the
following note: “Fill area under girders with Joint Filler.”

Supercedes: Aug. 2003 3.55-05/17/04
Effective: May 2004
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CLOSED INTERMEDIATE DIAPHRAGMS Details
EXPANSION INTERMEDIATE BENT:

For step 2" or
more, use 1/2”
Joint Filler on
vertical face

[Typ.)ﬂ\\

i

5 (Min.) A 3" (Min.) from
Neoprene Bear ing ]

9”7 (Min.) Pad (Typ.) edge of Bearing

PART ELEVATION FOR

BULB TEE GIRDERS PART ELEVATION

Joint Filler (Same Face of
157 Joint Thickness as Neoprene Beam (Typ.)
ormn Bearing Pad)(Typ. ) (KK
Filler q ™ E yp ,—T~,T—\
! [
~ gl e NN\ \
S o
| = AN
gl s
SN _ ] NANN /
o " I i
] J = o X% g | 1/27 Joint
5 Lu ‘ el Face of Filler (Typ.)
B4 Toc é; ?;35@:?;? Neoprene Bear ing
(M. S|+ Pad (Typ.)
Neopriene Bedr ing ;}

Pad Width (Tst> PART PLAN

(%) Make flush with Bent Caps up fo 3'-0" wide.
For Bent Caps 3’'-0" and over. make Diaphragm
2'—6" wide unless skew requires wider Diaphragm
to accommodate Coil Ties.

(k%) Use Shear Blocks when Bent Cap steps down in
one direction or when fthere are less fthan ftwo
steps in each direction with maximum step height
less than 1-1/2" each.

Shear Blocks shall be detailed parallel fto fthe
centerline of roadway and shall be designed to
resist 0.20 times the fributary weight where
tributary weight is defined as the total bent
dead load reaction (AASHTO 5.2). See this
Section Page 4.1-2 for design method.

(kKK) For tapered bearings or for bearings with
different fthickness use the following note:
"Fill area under girders with Joint Filler.”

PART LONGITUDINAL ELEVATION
Revised: May 2002 E5506
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Prestressed Concrete I-Girders — Section 3.55

Page: 3.3-3

CLOSED INTERMEDIATE DIAPHRAGMS

~— & Girder

FIXED AND EXPANSION INTERMEDIATE BENTS: Details
REINFORCEMENT (SQUARE STRUCTURE)
E" Y‘v " t, 5ﬁf, S v . N v v v v v v v v Y v v
—— 1 ° [ T
. #5 B (E hjl
+ . o . . - Face?r?Typ?? 1 §
gl 2. 8 | ' -2
(o] . Y .
o2 ol ¢ Bl @71 200s e Hoe
5| N . ‘ -c
o @ = . #6 B (Each k v g
£ e " D Fooe?r?Typ.J e w
/ . \I Y ) 1
| ] ‘

i
1-Pair # Bar

PART ELEVATION FOR
BULB TEE GIRDERS

@For Bulb Tee Girders the
#6 Bar shall be a min. of
15" from & of Girder and

1-Pair #6 (D
Bars

will not extend past the
bottom of the fop flange.
#5 Bars
O ma
°1=7
a SIS
20
£l18s
=

() For Bulb Tee Girders use

3-#4 Bars in each Diaphragm

face
® 6" max.
Top & Boftom Bars:
9 1/2” max. BM Type 6
18 1/2” max. BM Type 7

#4 Bars (In 12", Min.)
(Typ-) Pairs) @ Abt. (Typ.)
12" Cts. (Typ.)
PART ELEVATION
N 15"
1-Pafr T
#5 Bars in.
|-> A 75 Bars 0 — (Typ) @ |(Typo)
-T"r-- #4 & #6 Bars —TH-‘
, (Typ.) 7 ,
4 +
H / 4 9 F' |
: ‘\\‘\
T - Hi !
! #4 & #6 Bars L ] X
‘J"‘L" (Typ-) ‘#5 Bars (k)
A ' 12" #4 Bars (In 12" =— ¢ Girder
Pairs) @ Abt. (Min.)
12" Cts. (Typ.) (Typ-)
(%) #5 Bars for
each layer of bent PART PLAN

up strands.

(K %)

steel.

— P/S Sfrrands

Abt.

#5 Bars @

12" Cts
N — T~

o .
‘vL 5ol |
X 7

==

e
V\/V

PART ELEVATION A-A

Use the same
clearance as the
longitudinal slab

)

#4 & #6 Bars

+

14" for #6
(Typ-.)

(Typ.

J

- #6 Bar
(Typ.)

P/S Strjands

— L U~

Tension

(Each face) \

2—#4 Bars

SECTION THRU DIAPHRAGM

Effective: Feb. 2004 Supercedes: May 2001

E5503
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Page: 3.3-4
CLOSED INTERMEDIATE DIAPHRAGMS

FIXED AND EXPANSION INTERMEDIATE BENTS: Details
REINFORCEMENT (SKEWED STRUCTURE)

ﬁ—r, 7 v . v v ., v v o, v v o, v v, v v, v vy v N
— | KO

. J #5 Bars (Eooh& ,1 o
= N o ) Face) (Typ.) o

Qa © - ¢ 3
| y - ‘ ® | 1
@+ #4 Bars (Each

@ |+ (Typ-) a
»l© s %{" @‘ P Face) (Typ. | — i kal Rl
g I (I J ==
ol .

o v #6 Bars (Each T =
¥ kY : \\ YFGCQ) (Typ.) . v “J

: | |- J ]
| J

|
| |
<=— & Girder

! . " .
IE;}T_J éfPow #6 @ #4 Bars (In 12 L (Min.)

ars (Typ-) Pairs) @ Abt. (Typ.)
12" Cts. (Typ.)
PART ELEVATION FOR PART ELEVATION
BULB TEE GIRDERS
Beam step s normal to beam
cap on fixed infermediate bents
#5 Bars (k)
[DFor Bulb Tee Girders the \
#6 Bar shall be a min. of #4 & #6 Bars #5 Bars k)
15" from € of Girder and (Typ.) \\
will not extend past the 7 \_.\_
bottom of the top flange. \ / \ A\ A T\\ ]
\ 8\
. \NNA
ars WA
B W
% Q A
= A
%(?% ki ] \ X\ \\\_
R0 %\ \ A\ _\_3‘_\\\ |
ENAT) " #4 8 # \
= AT Bars
@ (Typ. ) RS N
For Bulb Tee Girders use < © X "
3-#4 Bars in each Diaphragm 1-Pair # Bars 0 2¢ @ Mo Q'\ > /\ AT 5
face (Typ-) @D e . G.\(de Wy
?0 xe & ¥°
@ 6" max-. \T
Top & Boftom Bars:
9 1/2" max. BM Type 6 PART PLAN
18 1/2" max. BM Type 7
(¥) #5 Bars for
each layer of bent
up strands.
\ ) (k%) Omit leg on \
outside of exferior
girder.
#5|Bars (%)

NSWAR ]

L
E

A w :
#5 Bars (k) <

SKEWS THRU 25° SKEWS OVER 25°
Effective: Feb. 2004 Supercedes: May 2001 E5503
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Page: 3.3-5

CLOSED INTERMEDIATE DIAPHRAGMS

(CHANGE IN GIRDER HEIGHT AT FIXED BENTS)

Detalls

Change girder heights within a continuous girder series only when specified on

Design Layout or by Structural

Project Manager .

Girder heights can only be changed at fixed bents for continuous series.

Use the same
clearance ads
longitudinal
slab steel

12
14"

" for #4 Bar and
" for #6 Bar

IN4
32

%’—%
"

#4 or # Bars

(Parallel

\
l [ f
? 78R ‘ 7' :
75 ‘ ; R
+ A v ———1 ‘ r———
" / RCO .
T=— | b=
[
#5 Bar T \ | 5
4%'—‘6
;N : ‘ P
0 I 17is
g %
g Mo |t L
2 #4| Bars C)4a< I?Aﬂ TS
- I
o} #5 Bar at — =
> each layer I ! I__-
o of bent up | ‘ B
strands ‘e |
o
#o Bar
\
o|c -
s | = D
Ml— .
—-\—/

Joint Filler same thickness
as Bearing Pad

Bearing Pad

SECTION

NOTE *

o

(M7,

Tensicon
Lap

THRU DIAPHRAGM

to skew)

#6 Bar

¢ Girder Chair

>}——#4 Bary @

[—Plate 1/2” x

10"
long

—— #6 Bar under short Girder
—— #6 Bar
[=———————1/2" Jt.

Filler

Girder heights can change a maximum of one Girder fype.

() For Bulb Tee Girders use 3-#4 Bars in each Diaphragm face.

Revised: June 1999

D5514
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CLOSED INTERMEDIATE DIAPHRAGMS Detalls

(CHANGE IN GIRDER HEIGHT AT FIXED BENTS)

6" Max.
Top & Bottom Bars: 1-Pair
9 1/2" max. BM Type 6 #5 Bars
18 1/2" max. BM Type T
(Typ.)
R R v |, ¥ v v v o, v v v . v v ‘v‘ vy v
- e J r\f—#6 Bars
” : (Ea. face)
| -
oo
ar 475 - #4 Bars
G| - Bars (Ea. face)
sl ——————
n
¥ 8 - #6 Bars
(Ea. face)
#6 Bar (Under shor+t # .
u B 10
PART ELEVATION
#4 Bars in Prs. W L
at abt. 12" Cts. 135" (Min. 3
_—=
| (Typ.) @
1-Pair 15" ‘ N
#c Bars ‘ =
#5 Bars 44\\\ #4 and | g
(B w8 |
3 N ) |¢7|_ e
. A \
Pho [ ]
ol& R [ L]
~— #5 BARS \ {
>
G I T (1) —1 T
‘ -
{2 I L [ [ 1] [
[54 +M~1 i + =
. T [ T
an !
h N #6 Bars h g
# Bar 12" 1-Pair #6 Bar
(Under short - #5 Bgrs (deer short
Girder only) Girder only)
PART PLAN

(1) At each layer of bent strands.

(2) Bulb Tee Girders use 3-#4 Bars in each Diaphragm face.
(3) 3” Min. when using beam step.

Effective: Feb. 2004 Supercedes: March 2000 ET200
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Page: 3.3-7

CLOSED INTERMEDIATE DIAPHRAGMS
(CHANGE IN GIRDER HEIGHT AT FIXED BENTS)
EDGE DISTANCE DETAILS:

1/2" Joint
Filler

Joint Filler

2-#4 and
2-#6 H Bars
(Between Girders)

Face of Diaphragm
1/2" Joint Filler

Details

37 Min. for

Diaphragm

_3-1/2" for
Beam Cap (1)

2—#4 and
AN
|

2-#6 H Bars
(Betw. Gdrs.)
Face of
Diaphragm

¢ Girder
Chair

Bar under Girder

PART PLAN SKEWED STRUCTURES

NOTE: Field bending may be required for #4 and # H Bars
In Skewed Structures near short Exterior Girder.
Joint Filler 1/2" Joint
Bear ing (Same thickness Filler (Typ.)
Pad (Typ.) as Bearing Pad) 4‘4\\\\\
| i 8 3\ |
] N2z
.
: ey 6 x 3 )
— 4
¢ 1 N T / )
— | = 4= S =+ H
= {7 | I | I
R $ Y AN DY 74
Se 1 — i 1 — 1 / |
o~ | \l\L—’ h’é ,\: —~ ~_JAL_—%
277 (Min.) L~ o= s o 1-Layer of 50%
. . = ‘E o % N Roofing Felt
9" (Min.) Sla =6 ~ or bituminous
<12 Tle pile paint
Face of Diaphragm W|o 4 0 (Typ.)
= [}
[an]

PART PLAN SQUARE STRUCTURES

When Beam width is controlled by Girder Chair clearance,
Flush with Beam Cap.

(1)

make D iaphragm

Supercedes: June 1999 D5514
Effective: May 2004

3.55-05/17/04
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CLOSED INTERMEDIATE DIAPHRAGMS
(CHANGE IN GIRDER HEIGHT AT FIXED BENTS) Detalls

GIRDER CHAIR DETAILS:

127

(k%)
R i i
. C N
S = [ | ®o
= = | |
N ‘ - ) . Extend
s 7ogl I | & Vert. Y 17~ ) Angle
T | o |—= Angle I I 9" (Min
. . o I info
O 7y 7y /=% Concretfe
Varies 8 x 6 x 1/2
(1" Increments) (Typ.)
Thres 1-1/167@ holes in angle
[Field drilled) and bar for 1" PART END ELEVATIUN

@ H.S. bolts (Hex head & nut)
with a washer under the rut
thread included. (Typ. ()

PART FRONT ELEVATION

SERVICE LOAD REACTIONS VERTICAL ANGLE HORITZONTAL BAR
90 Kips 8 x 6 x 1/2 7" x 7/8"

Use DL1 and 50#/Sqg.F+. Construction Load for Reactions.

(%) See page 4.3-1 of Sec. 3.72 for details of girder chair.

(k%) 37 Min. when using beam step.

Revised: Ma-ch 2000 ET200
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CLOSED INTERMEDIATE DIAPHRAGMS
(374" CHAMFER AND 1/2” JQINT FIILER) Detatls

SECTION THRU
INTERMEDIATE DIAPHRAGMS

i

ol

DETAIL "A"

Revised: June 1999 D5514
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INTERMEDIATE DJAPHRAGMS

. Detalls

Detail "A"

¢ Girder

PART SECTION SHOWING
INTERMEDIATE DIAPHRAGMS

¢ four 1-1/16" x 2-1/4" horizontal Slotted

B Holes in 6" leg of 6 x 4 x 1/2 x 16" Angle. "
€ 1-1/16" @ Hole Four 15/16"@ Holes In Channel. four 7/87@ ~ & 1-1/16" @ Hole
in 4" leg of 6 Bolts (A3Q7) (%) with Hex Nuts, four 2-1/2" in 4" leg of 6
X 4 x 1/2 x 0.D. Washers and 8 hardened Washers. (%) X 4 x 1/2 x
16" Angles — 16" Angles
€15 x 33.9
~
REs= —
i o ¥
C - ~ D
~
~
C15 x 33.9

1-1/2"® Holes cast in Beam with 7/8"@ (A307) Bolt, Hex \
Nut and 2 hardened Washers, tighten and burr threads.

DETAIL “A” DETAIL “B”

(%) In lieu of 2-1/2" 0.D. washers. contractor may substitute ag’ (Min. thickness) plate
with four%”z holes and one hardened wdsher per bolt.

(%) Bolts shall be tightened to provide a tension of one—half that specified in Sec 712 for high

strength bolt Tnstallation. A325 bolts may be substituted for and installed in accordance with
the requirements for the specified A30T bolts.

NOTE: Use Detail ”“A” at interior girder for diaphragms straight in |ine across structure.
(Use stfraight diaphragm normal to girders for skews thru 20°).

Bolts (A307) (%),

Use Detail “B” Ffor exterior girder and interior girder for diaphragms stepped across structure.
(Use stepped diaphragm for skews over 20°).
24 21" 24"
[ - e
‘ o P ‘2//
& Slotfed Holes, 1 T !
Bolts (A307) (k) | 13" ‘ | 11"
Hex Nuts and | |
Washers — 1+ = =+ & Slotfed Holes, ,
I
I

C15 x 33.9 Hex Nuts and Washers — ¢ Holes, Bolts,
¢ Holes, Bolts N\ (A3071), Hex Nuts,
(A307). Hex Nuts. Washers. and

and Washers Plates

—— c15 x33.944449E
i

Z 4 x 6 x1/2 x 16" Z 4 x 6 x1/2 x 16"

SECTION C-C

SECTION D-D

NOTE: For General Notes, (*) and (*%). see Bridge Manual Section 4.

Effective: Feb. 2, 2004 Supercedes: June 1999 D5514
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Prestressed Concrete I-Girders — Section 3.55 Page: 3.4-2
INTERMEDIATE DIAPHRAGMS
USE STEEL BENT PLATE FOR ALL BULB TEE SPANS Details

-
|
ol

4"
o
‘ o\

m i Detail "B
). 1L )L See Page

4\\\g47 Bent Plate
SECTION E-E ~ Af. Detat| “A" . kav S
See Page 3.4-3 Ef:_;::j

¢ Girder

1/

B.4-3

|-
©000 |\ 000,

18

PART SECTIDN SHOWING
INTERMEDIATE DIAPHRAGMS

Bulb Tee spans of 90 feet or less require one infermediate
diaphragm per span. Bulb Tee spans of over 90 feet require two
infermediate diaphragms per span (spaced equally as allowed by
clearance to draped strands). Maxirmum spacing is 50 f+t.

The detailer shall check that the 1-1/2 inch @ holes
for the diaphragms shown on the design plans wil
provide a mimimum cleardnce of at least 1-1/2 inches
to any presfressing strands.

Revised: June 1999 D5514
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Prestressed Concrete I-Girders — Section 3.55 Page: 3.4-3
INTERMEDIATE DIAPHRAGMS
Detatlls

L four 1-1/16" x 2-1/4" Horizontal Slotted
Holes in 6" leg of 6 x 4 x 1/2 x 16" Angle;

¢t four 15/16"@ Holes in Bent Plate, four 7/8"®
Bolts (A307)(k%) with Hex Nuts., four 2-1/2" 0.D.

Washers and 8 hardened Washers (). AAAAAAAAAT

o € 1-1/2"® Holes cast in Beam with 7/8"@
- T, (A307) Bolts Hex Nut, and 2 hardened
Washerss Tighten and burr threads.

DETAIL “A” DETAIL “B”

(%) In lieu of 2-1/2" 0.D. washers, the contractor may substitute a
3/16" (min. thickness) plate with four 15/16"@ holes and one hardened

washer per bolt.

(¥k) Bolts shall be tightened to provide a tension of one-hal+f that
specified by Sec 712 for high stfrength bol+ installation. A325 bolts
may be substifuted for and installed in accordance with the requirements

for the specified A307 bolts.

"A" at interior girders for diaphragms straight in

Note: Use Detari
(Use straight diaphragms normal to girders for

I ine across structure.

skews thru 20°).
Use Detail "B” for exterior girders and inferior girders for

diaphragms stepped across structure. (Use stepped diaphragms for
skews over 20°).

¢ slotted holes, bolts (A307)
(¥£), hex nuts, and washers. ——=

24"

P

¢ holes, bolts
(A307), hex
nuts, washers,
and plate

Z 4 x 6 x 1/2

P 4" x 3/8” x 16" long

4 4 x 6 x 1/2
5/16"x44" Bent R

SECTION C-C SECTION D-D

For General Notes, (%) and (%), See Bridge Manual Section 4.

Note:

Effective: Feb. 2, 2004 Supercedes: June 1999 D5514
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Prestressed Concrete I-Girders — Section 3.55

Page: 3.5-1
Detatls

" For Beam Type 2
" For Beam Type 3. 4

<
i/_\_%//m
3/4"¢ x 2'-8" Coil Tie Rods (Typ.)

PART ELEVATION FOR PART ELEVATION
BULB-TEE GIRDERS

Face of Diaphragm Face of Substructure Beam

3/4"gp x 2’6" Coil Tie Rods (Typ.)
PART PLAN

* 4”7 Min. (Typ.)
(Do not show
Dim. on Plans)

(SQUARE)

PART PLAN
(SKEWED TO 20°)

PART PLAN
(SKEWED QVER 20°)

Revised: June 1999 D5514
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Prestressed Concrete I-Girders — Section 3.55 Page: 3.5-2
DETAILS OF CDIL TIES Details
15" (Typ

3" (T ‘i\\\
Z P Length of Coil Tie

Rod equals clear

distance to end of
Diaphragm plus 2"

v meo Girder minus
LV 157 clear.
J— - - . —_— =

2 —3/4"®d x 2'—6"
Coil Tie Rods (Typ.!

EXTERIOR GIRDER AT END BENT

C) 3” For Beam Type 2
5” For Beam Type 3. 4 & 6

NOTE: See previous page for location
of Coil Tie Rods on Bulb Tees.

Revised: June 1999 D5514
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Prestressed Concrete I-Girders — Section 3.55 Page: 3.6-1

Detai ls
NON-INTEGRAL END BENTS

END DIAPHRAGMS WITH ND EXPANSION DEVICE
DIMENSIONS:

é _,,—_______________j 3 “c” Varies “c”

X (127 Min.) %

PART ELEVATION L A
FOR BULB TEE GIRDERS PART ELEVATION NEAR END BENT

Fill Face of End Bent

Edge of
Diaphragm

PART PLAN NEAR END BENT

C t. Joint 2 - Layers of 50#
ons emn Roofing Felt NOTE: For Seismic Performance Category (SPC) A
provide slotted sole plates for longitudinal

- v LG temperature movement. For SPC Bs C and D provide
C ' [ slotted sole plates for longitudinal femperature
= Ny -v"F plus earthquake movements. Anchor bolts shall be
N , v E= 0 designed according to Section 1.2 Page T7.16.
— B II\V R N
“ ; -
Fill Face of T - = GIRDER DIMENSIONS
End Bent ————= . v i TYPE AT g7 o
S T ¥ TYPE "2 12" 15" 137
Keyed Const. i v . 2' -8
Joint - o v\ "= 1 " " "
~
” o . ¥ For Bulb Tee Girder T;PEBNB 1 15 19
12 : ' spacings less fthan 8’ -8"
S| v dimensions “A”, "B” & "C” L . . .
: may have to be modified. T§359H4 19 18 21
37
TYPE ZBN o1 3w o1 o
. . Normal Dimensions 4" -6
3 18
(Min.) (Min. ) BULB ‘TEE 3'-0" 2/*6‘*2” 2-9"
6'-05" *

PART SECTION A-A

Revised: April 2001 E5502
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Detai ls
NON-INTEGRAL END BENTS

END DIAPHRAGMS WITH ND EXPANSION DEVICE
COIL TIE RODS:

- L
3/4”@ Coil Tie Rods

(2'=6" minimum length
SN with 6" increments)(Typ. )

L

PART ELEVATION NEAR END BENT

NOTE : For location of the Coil Tie Rods in a plan view.
See this Bridge Manual Section.

(¥) 6”7 (Min.) shall be used for all I-Girder and
Bulb Tee Girders.

¢ 17 @ hole cast horizontally in beam
(skewed) for #6 bar 5-6" long (Clear strands

% L?YGFSFOT#5O# and reinforcing steel by 1-1/2" min.)
oot ing e — - o . Igﬁ)\

I O L\
v/ — 5 L)
Const. Joint -l /_ | (Typ.
] . B
' f ~ ¢ 3/4" @ (Min) [
v ¢ 3/4"® Coi | . Coll Tie Rods |- “
. o - (2=67 minimum N
Fill Face of Tie Rods (26 : | ength) - "
Cnd Bent minimum length N L
with 6" N ) . ~J ; g
increments) . \ ‘g\\y (7
(Typ.) o L D
Keyed Const. R [{§T¢V7fi
Joint SR 7 .
EXTERIOR GIRDERS INTERIOR GIRDERS

DETAILS OF COIL TIE RODS
IN BULB TEE GIRDERS

PART SECTION A-A

Revised: April 2001 E5502
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——1

Prestressed Concrete I-Girders — Section 3.55 Page: 3.6-3
NON-INTEGRAL END BENTS Details
END DIAPHRAGMS WITH NO EXPANSION DEVICE
REINFORCEMENT: |_> A #5 Continuous
2-#5 Bars 2-#5 Bars Bar
- — ~ (Type 6 & 2-#6 Bars  #4 Bar (Each
R : : | E%‘b Tee (Typ.) Face) (Typ.)
— v . v 5|—o irders
N = @59 only) (Typ.) @ ‘\
5 | ol 29
(9] o H# EQ 7 K v 7 -, R
6 % \WON J i‘r - w . v , v 3 ‘/V E B
=\ ‘ — -5 F—
0= |
e ——
2 I
4 |

A ) (Placed between *
v \( Y Cirders) (Typ.)
[ | 2-#5 6" Max. 3"
Bars —]

1-Pair #6 Bar (Typ-) #4 Bars @ 9" . (Typ.)
i 6 B @6" Ct
PART ELEVATION Cts. (In Pairs) are s
NEAR END BENT FOR Placed parallel to € Roadway (In Pairs)(Typ.

BULB TEE GIRDERS I—»
A

# Bar Btwn. Gdrs.
#5 Bar Btwn. GGFST PART ELEVATION NEAR END BENT

(Type o & Bulb Tee .
Girders only) J #5 & #6 Continuous Bar

Fill Face of End Bent

4-#5 Bars
—————————————————————— = 1s
e
o T |—
ja) C| o
c 2|«
e T+
Ry o g 2
A
#6 Continuous Bar 2 © g Y
i Kﬂﬂ \\0 gpg o
#4 Bar PART PLAN NEAR END BENT AN NS
5
#5 Continuous 14" for #6 (% ¥)
Bar (Type 6 ~ (@ For Bulb Tee Girders
& Bulb Tee 12" for #4 (% %) * the first # Bar shall
Grders only) be placed 107 from fhe
X\ \v . 3\ ¢ of Web (Top Flange
; ‘ N\ oV LV will prevent some Bars
const. Joint — N Y %\ from extending into
V\ _ ~f.\7:4§’ \ #4 Bar the Slab).
#5 Continuous LV‘ - = #6 Bar (Between Girders)
Bar A\ . N
Fill Face I #5 Bar (Type 6 and Bulb Tee Girders only)
of End " TVV ——%‘|‘ (Between Girders)
N7
sent b, v | J #6 Bars
; \Vv 0 R #4 Bars
Keyed Const. : N
Joint . v P A 3-#9 Bars
L : v N NOTE: Bars across end of girders
P (Between Girders) +o be contTinuous.
VY o, Y Y o v
L ) (%) Use the same clearance as longitudinal
— — slab steel.
PART SECTION A-—A (k%) Show this dimension on Bridge Plan Sheets.

Revised: April 2001 E5502
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Prestressed Concrete I-Girders — Section 3.55

Page: 3.7-1

NON-INTEGRAL END BENTS
END DIAPHRAGMS WITH EXPANSION DEVICE
DIMENSIONS:

Detatlls

"
i _,,_____________—__J 3 “c” varies

(12" Min.)

(Typ.)

Slepe 17 /

PART ELEVATIDN
FOR BULB TEE GIRDERS

Fill Face

L a

©

PART ELEVATION NEAR END BENT

12"

Joint Opening

PART PLAN NEAR

Joint Opening
= —

Const. Joint

o
Fill Face of e 3 * For Bu\b‘ Tee@\'rdg[g” GIRDER DIMENS IONS
e 5| Fecines leenheps L | TYPE [T
;LIQ- : may have to be modified. TYPE “2” 12" 15" 13
Keyed Const. vl ¥ 2 g
Joint -
¢ v N TYPE "3" 17" 15" 19"
121 ] Seal Backwall, Diaphragms 33"
bottom of Girder, top of
Vi Beam and front face of ygn " " "
Beam with Protective Coating-— T§359~4 13 8 2
B Concrete Bents and Piers
(Urethane or Epoxy) TYPE “8“ o3 21" 2q
(See Sec T11) 4 g"
30 18"
(MTn.) (Min.) BULB TEE 3'-0" | 2~e3x" | 2-9"
6'-0%" *

PART SECTION A-A

END BENT

Edge of

Diaphragm

NOTE: For Seismic Performance Category (SPCY A
provide slofted sole plates for longitudinal

temperature movement. For SPC B,

C and D provide

slotted sole plates for longitudinal ftemperature
Anchor bolts shall be
designed according to Section 1.2 Page 7.16.

plus earthguake movements.

Effective: Feb. 2, 2004 Supercedes: April 2001

£5502
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Prestressed Concrete I-Girders — Section 3.55 Page: 3.7-2

Detai ls
NON-INTEGRAL END BENTS
END DIAPHRAGMS WITH EXPANSION DEVICE
COIL TIE RODS:

- U
3/4”@ Coil Tie Rods

(2'=6" minimum length
with 6" increments)(Typ.)

L

PART ELEVATION NEAR END BENT

NOTE : For location of the Coil Tie Rods in a plan view.
See this Bridge Manual Section.

(¥) 6”7 (Min.) shall be used for all I-Girder and
Bulb Tee Girders.

¢ 17 @ hole cast horizontally in beam
(skewed) for #6 bar 5-6" long (Clear strands
and reinforcing steel by 1-1/2" min.)
; U B e
Y = 1 . e
C . Joint Y =
ons oin . el
t\v | ~ ¢ 3/4" @ (Min.) |
v ¢ 3/4”¢ Coi | . Coll Tie Rods |- “
. I - (2=67 minimum N
Fill Face of Tie Rods (276 s | ength) - "
End Bert minimum length o s
with 6”7 - ) . ~J ; g4
‘ increments) . \ ‘1\\7 =
Keyed ConsTt. (Typ.) 7N s D
Jotnt —— fRErY o (ﬁgf,}fj
EXTERIOR GIRDERS INTERIOR GIRDERS

DETAILS OF COIL TIE RODS
IN BULB TEE GIRDERS
PART SECTION A-A

Revised: April 2001 E5502
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Prestressed Concrete I-Girders — Section 3.55 Page: 3.7-3
NON—-INTEGRAL END BENTS |-> A Details
END DIAPHRAGMS WITH EXPANSION DEVICE
REINFORCEMENT: #5 Continuous
2-#5 Bars 2-#5 Bars Bar
- v . v v , v . (TyDe 6 & 2—#5 Bars #4 B (E A
R : : g 23| Efﬁzelge (Typ.) Face?r(TyS?)
= W VAR L SR only) (Typ.)
K ! 50 ) @
O | §)L3 a
S o | _w . v . v N 2 . / . S —
512\ ol SR AL .
m - v N — — ] 1 _______N___V _____ p—— ——
£ - \ ! I —————— =——F =~ -
L‘ﬂ O i— \7 - | A _ 1 —T—1
& \ | /| L 3-#9 Barg \ /\
L | \ (Placed between \rv
! \T(V‘v\r Cirders) (Typ.) )
[ ] ' 6" [MIx. : 3"
1-Pair # Bar égfgf (Thp-) #4 Bars @ 9 (Typ-)

PART ELEVATION Cts. (In Poirs) b Bors @67 Cfe
NEAR END BENT FOR Placed parallel to € Roadway (In Pairs)(Typ.
BULB TEE GIRDERS I-»

#6 Bar Btwn. Gdrs. A
#5 Bar Btwn. Gdrs. PART ELEVATION NEAR END BENT

(Type o & Bulb Tee

Girders only) #5 & #6 Continuous Bar

Fill Face of End Bent

4-#5 Bars
—————————————————————— s _la
+ >
<<
ja) C| o
c 2|«
u<6\ (ﬁg g
AR T
#6 Conti B o Tol=
ontinuous Bar (\ﬂ \\O gpﬁ o
#4 Bar PART PLAN NEAR END BENT AN NS
5
#5 Continuous 14" F #6 (K K)
Bar (Ty;‘)e G or ~ @ For Bulb Tee Girders
& Bulb Tee 127 for #4 (¥ ¥) * the first # Bar shall
Grders only) be placed 107 from fhe
- S 3\ ¢ of Web (Top Flange
; ‘ N Y DY will prevent some Bars
const. Joint \\\7\ Vo _ %\ from exftending into
L () - #4 Bar the Slab).
#5 Continuous Lf - = #5 Bar (Between Girders)
Bar A\ . N
Fill Face e I #5 Bar (Type 6 and Bulb Tee Girders only)
of End " TVV ——%‘|‘ (Between Girders)
N
sent b, v | J #6 Bars
; SO S #4 Bars NOTE: Epoxy Coat all Reinforcing
v v
Keyed Const. . PR I Steel in the End Diaphragms.
JoinT . v A 3-#9 Bars
C T v R NOTE: Bars across end of girders
e e (Between Girders) +5 pe continuous.
VY o, Y Y o v
L ) (k) Use the same clearance as longitudinal
— — slab steel.
PART SECTION A-—A (k%) Show this dimension on Bridge Plan Sheets.

Revised: April 2001 E5502
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Prestressed Concrete I-Girders - Section 3.55 Page: 3.8-1
Detatlls

NON-INTEGRAL INTERMEDIATE BENTS
END DIAPHRAGMS WITH EXPANSION DEVICE

DIMENSIONS: NOTE: Slope at ftop of Beam Cap and Protective
Coating to be used on Structures with Expansion
Devices, see Section 3.55 Page 5.4 for details.
AR
A R
. . r—A
o z
v v v v v v v N
ARSI A ) ; )
5 ) — v EE
v — - B
: o
< 37 ——
B ha
< 1 S .
v - a\ = \
v v

7 Y
C v
v v swwwl//
C vVaries C (Typ.)

(12" Min.) %

12" Min
PART ELEVATION NEAR INT. BENT
@
[=
c
[0
[ay
a
+
c
[5}
=
ot
PART PLAN NEAR INT. BENT
Joint Opening NOTE: For Seismic Performance Category (SPCY A
(4=1/2" Min.) provide slotted sole plates for longitudinal
temperature movement. For SPC B, C and D provide
€ Bent j slotted sole plates for longitudinal ftemperature
plus earthguake movements. Anchor bolts shall be
N M . i v , designed according to Section 1.2 Page 7.16.
= P
o —Iq | b
= i * For Bulb Tee Girder
q al ‘ Iv b spacings less than 8'—8" GIRDER DIMENSIONS
1N ER Y dimensions "A”, “B"” & “C” TYPE TN g e
-4 _ © may have to be modified.
il gl ) | veE 2 P IRECH IRER
S = * ¥ Make sure the Diaphragm is 2'-8
© wide enough to provide enough
oo \*\ . cover for the Coil Tie Rods. TYPE ::3” 177 15" 197
127 (% %) RN \;\’\ 373
\ v .
Min-o o Seal Diaphragms bottom TYPE "4” 197 | 1s | er”
3 - of Girder, fop of Beam 39
=, and front face of Beam — — " —
Typ- 1|7 . . . with Protective Coating— TYPE 6 2'-3 21 21
< > v' - p]12" k%) Comcrete Bents and Piers 4'-6
' T o T (Urethane or Epoxy)
. T N T T T BULB TEE | 3'-0"|2=6%"| 2-9”
6'-0%" *

PART SECTION A-A

Effective: Feb. 2, 2004 Supercedes: April 2001 E5502
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Prestressed Concrete I-Girders — Section 3.55 Page: 3.8-2

Detai ls

NON-INTEGRAL INTERMEDIATE BENTS
END DIAPHRAGMS WITH EXPANSION DEVICE
COIL TIE RODS:

-
@/ o v
/>u
J
-
*j ~ v

- U
3/4”@ Coil Tie Rods

(2'=6" minimum length
SN with 6" increments)(Typ. )

L
PART ELEVATION NEAR INT. BENT

NOTE : For location of the Coil Tie Rods in a plan view.
See this Bridge Manual Section.

(¥) 6”7 (Min.) shall be used for all I-Girder and
Bulb Tee Girders.

¢ 17 @ hole cast horizontally in beam
(skewed) for #6 bar 5-6" long (Clear strands

and reinforcing steel by 1-1/2" m'mg)j\

(Typ.)

¢ 3/4" @ (Min.) |-
Coil Tie Rods s

W
g i J "
|, | ¢ 3/4"@ Coi | 5 Lo e N
= ‘ Tie Rods (26" - L B
b — | minimum length B E L
\ ‘ | ‘ ‘ Wa‘Th6 - / \ . / b
; . ; increments) . o 1
R B — (Typ.) b4 / L ,:\§ 5%
STTE RN R AR o oy
v VV N v v
- EXTERIOR GIRDERS INTERIOR GIRDERS
jv‘vv‘:v‘vv“.
R DETAILS OF COIL TIE RODS
= IN BULB TEE GIRDERS

PART SECTION A-A

Revised: April 2001 E5502
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Prestressed Concrete I-Girders — Section 3.55

Page: 3.8-3

NON-INTEGRAL INTERMEDIATE BENTS
END DIAPHRAGMS WITH EXPANSION DEVICE

Detai ls

REINFORCEMENT: 2—#7 Bars () A .
> 5 g (Placed between |_> # Continuous
dars Girders) (Typ.) Bar
s RS ’ 2-#5 Bars #4 Bar (Edch
: : , - 2-#5 Bars (Type 6 (Typ. )
— v .Yl v ‘ & Bulb Tee Girders P Face) (Typ-)
? qi s only) (Typ.) @
¢] —~
wlg o Vv‘v\ N R v T X . T o BENEREN — ‘V“ ‘
6 % \WON J 8 [ ‘v;V ~‘v‘ \ \ . AR - |- o, o \‘V L
m - \ I 8 O 1 - E v I {
a - | N\
i \ | B0 2-#s - : x '
5 g i > Bars \ ~
7 \ ‘ 1= T( 3-#7 Bars (k)
= | iy \ (Placed between % Y
! = \( Y Cirders) (Typ.) K
Ll T |
L | - #5 Bars at #4 Bars at 6" (Max. )
1-Pair #6 Bar 6" Cts. abt. 9” Cts. (Typ.)
(Placed in pairs parallel 3"
PART ELEVATION
NEAR INT. BENT FOR to the & of roadway) (Typ.)
BULB TEE GIRDERS L,
NOTE : A
Slope at top of bgam cap and protective
coating to be used on structures wiTth expansion PART ELEVATION NEAR INT. BENT
devices, see Section 3.35 Page 5.4 for defails. #6 Bar Btwn. Gdrs.
. #5 Bar Btwn. Gdrs.
#5 & #6 Continuous Bar (Type 6 & Bulb Tee
\\‘\\ \\‘\\ Girders only)
\ \
B e B R L\EVER R VA NS /4
TN R SRR 8| -
I \/\\(&/ /;/§\>\ \ ’ \ N A N 7///// y%f\ \ J > A
| YN I N \%\/ NN K % ol T >
A% | YA LAY \ ‘ AN KA N Y o|kr
AN _ ! _ l — S5~
NS AP ONRN AN ANV
¢ A\ /// N\ \\ >(/////>>X> % O Q
| RN 3 RRRNZ NN
” \®\ VIR N L g g g g g g Ao \WAT o=V O
f%yg Ejors —————— N R R R —=XNA O™ 5 00
. 5| &a
\Nwarv N\
@ For Bulb Tee Girders Bars spaced as shown above \ +
The first #o Bar shal l kel

be placed 10" from The (Typ-)

€ of Web (Top Flange PART PLAN NEAR INT. BENT
will prevent some Bars ” # B
from extending into 6 Confinuous Bar\ a ar
The Slab). #5 Continuous Bar " 4 (Beftween Girders)
(Type 6 & Bulb-Tes B #5 B (Be+t
& Bent Cirders only) ———— T 7V Girders) (Type
* T o & Bulb Tee
V4 B ‘ #6 Bars or . Girders only)
% . ‘f"%#ﬁl Bars #4 Bars Lo,
) { (In pairs) (In pairs) P
\ (Typ-) (Typ.) NN -
ot y N oJ
% #5 Comﬁmuy » > 5
/ \ Detai |l //A// Bar [T_\/D,) 3+4#7 Barrs (\\J
. I\ ) (Typ.) (Typ.)
#
T o T DETAIL “A" 7 Bar
, v v, v [#?FWBSZ'\SFS> (%) See Detail “"A" for the placement of
- L o reinforcement.
Y R (Typ.)
‘Vv o 7\7 ’ (k%) Use The same clearance as longiftudinal
. B slab steel.
v VoY NOTE :

Epoxy coat all reinforcing steel in the end diaphragms.

PART SECTION A-A

Revised: April 2001 E5502
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Prestressed Concrete I-Girders — Section 3.55 Page: 3.9
DIAPHRAGM REINFORCEMENT
EINGER PLATE EXPANSION DEVICE: Detalls

GIRDER FULLY ENCASED IN DIAPHRAGM:

(NOTE: Use only when expansion device connects prestress girder
series and steel girder series.) P ;
(K ) 37 (Min.)

#4 & #5 Bars

# Continuous Bar
#6 Bars AR
Btwn. Gdrs. T &
, v v
#4 Bars ———— o o |
Btwn. Gdrs. @ el > #4 Continuous Bar
»-_‘_v__‘J-L
#5 Bars Y s Cont sor @
B+twn. Gdrs. e ontinuous Bar
ket S
NOTE: See preceeding sheets for
bar spacing and details not shown.
A protective coating shall be
applied to concrete surface exposed @ For Bulb Tee Girders
to drainage from roadway. Indicate surface use 3-#4 Bars in
to be coated on plans. Epoxy coat all edch fdce.
reinforcing steel in the end diaphragms.
(k%) 37 (Min.)
NON-INTEGRAL
TYPE DIAPHRAGM: #4 Bars @

| — #6 Continuous Bar

” "'V_‘*V‘[ 1 #4 Continuous Bar (%)
#6 Bars e & "o ju
Biwn. Gdrs. | #6 Continuous Bar
#4 Bars ——— |
Btwn. Gdrs. (%) T 3-#10 Bars for
/ Type 2 girders.
pp—— 3—#3 Bars for Type 3,
I'N 4, 6 and Bulb Tee
girders.
_ #6 Bars
(k%) 12" For #4 Bars.
14" for #6 Bars.
(Shown on Plans) (%) Use only on

Type 6 Girder

@ Use the same clearance as longitudinal slab steel.

Revised: June 1999 D5514
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SHEAR BLOCKS Miscel laneous Details
A minimum of fTwo Shear Blocks 12" wide x (:) Nigh by width of diaphragm, will be

detailed at effective locations on open didphragm bent caps when adequate structural
restraint cannot be provided for with anchor bolts.

(:) Height of shear block shall extend a minimum of 1”7 above fthe ftop of fthe sole plate.

NOTE: Shear blocks may be designed as shown on the following page.

Revised: 0Oct. 2000 E5500
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SHEAR BLOCKS (CONT.) Miscel laneous Details
DESIGN EXAMPLE

(Typ-

# Bar (Typ.)

"

ELEVATION

Beam Cap
width

PLAN

12" (Typ.)

Assumptions:

Shear blocks shall be used at bents with open diaphragms when
anchor bolfs can not be designed to resist earthquake loading.
[n such casess the shear blocks shall be designed To resist

the total earthguake load at the bent in each direction (anchor
bolts are assumed to have failed).

Design method based on AASHTO 8.16.6.4 (LFD)

Let {5 = 3000 psi Fy = 60,000 psi EQ = 200 Kips

Shear Block width = 12"
length = 42"

Use #6 Bars for shear friction R/I (As = 0.44 in.?)
Design:
Vi, = (EQ)/R where R = 0.8 Vi = (200 Kips)/0.8 = 250 Kips

0.2 fiyAg,

0.8 Ag,

(0.2)(3 ksi)(12"x42") = 302.4 Kips
(0.8)(12"x42") 403.2 Kips

0.85 h

Vo = W8 = 290 KIDS = 294 kips < {

where Acv is shear area of shear block

_ Vi _ _ Note: Use = 1.0 )
As = 7?;77@7 where # = 1.4 2 and » = 1.0 ( for retrofits )
_ 294 Kips _ . 2
As = 160 ksi)(1.4) = 3:5 1n-
. 2
Number of bars reqgq'd = <2J[1L2M‘?}m2 >: 3.98 bars

Use 4-#6 Bars for each shear block with Ly = 16"

NOTE: Same procedure is valid for closed diaphragms at expansion bents.

Revised: 0Oct. 2000 E5500
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BENT STEPS Miscel laneous Details

,E%AAA*Q Roadway
Key for Fixed Bent /

FIXED BENTS AND EXPANSION
BENTS WITH OPEN DIAPHRAGMS

NOTE: For Fixed Bents and Expansion Bents with open diaphragms. the steps
or haunches and end of keys (when applicable) should be normal fo
the length of cap.

Shear Block ,Q%AAA*Q Roadway

/ Shear Block

EXPANSION BENTS WITH
CLOSED DIAPHRAGMS

NOTE : For Closed Diaphragm Expansion Bents, the steps or haunches shal l
be detailed parallel fo fthe centferline of roadway.

For Integral End Bents the steps may be skewed due To stirrups being
placed parallel To centerline of roadway.

Shear Blocks for Expansion Benfts with Closed Diaphragms shall be
detailed parallel fTo fthe centerline of roadway. Shear Blocks used
in conjunction with sole plates and anchor bolts shall be detalled
paral lel to the edge of sole plate.

Revised: 0Oct. 2000 E5500
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ANCHOR BOLTS Miscel laneous Details
SIMPLE SPANS

\
~—g 14" x 24" ¢ 148 hole —
End of | slofted hole |
Cirder—= ! ! ~—End of
‘ ‘ Girder
| |
| |
| |
:‘\_O ) > < /:
= O
O >
Z
ol o
| >
s
¢ Bearing and
C 14" x 18" A
EXPANSION
PART ELEVATION
Note:

[T is permissible for the reinforcing bars and or the strands to come in
contact with the materials used in forming A.B. holes.

[T A.B. holes are formed with galvanized sheet metals Tthe forms may be
left in place.

Hole (W%”@) to be grouted with expansive fType mortar meeting fhe
requirements of Section 1066 of Standard Specifications.

Revised: 0Oct. 2000 E5500
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DOWEL BARS Miscel laneous Details

# Bars @ 18" Cts.
(Min.)

A #6 Bars
| (30”7 long) —=

Key 67 x 37 )
A .

15//

12//

|
A

PART ELEVATION SECTION A-A (%)
(FIXED BENT) (%)

(%) Details shown are for SPC A and B only.

Dowel bars shall be used for all fTixed infermediate bents under
prestressed superstructures.

Seismic Performance Category A:

Use #6 Bars @ 18" Cts. for dowel bars.

Seismic Perftormance Category B:

Dowel bars shall be deftermined by design.
(#6 Bars @ 18" Cts. minimum)

Design dowel bars for shear using service load designe.

Al lowable stresses are permitfted to increase by 33.3%
fTor earthquake |oads.

Seismic Performance Categories C & D:

See Structural Project Manager.

Revised: May 2002 SD003
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VENT HOLES Miscel laneous Details

Note: Use vent holes on all stream crossing structures.

‘ 0|~ ©
" QW o o
¢ 3” @ Vent hole at e ;N x
or near upgrade 1/3 2 >
paint of girder Elo .
o} =
[AnNEAD) (W)
—| = O]
m
\+ o ZO -
e n
M~ N

§\\/\
N
A
N
pa)

PART ELEVATION OF GIRDER PART SECTION NEAR
VENT HOLE

Note: Place vent holes at or near upgrade 1/3 paoint of girders and clear
reinforcing steel or sfrands by 1-1/2" minimum and steel infermediate
diaphragms bolt connection by 6" minimum.

Revised: 0Oct. 2000 E5500
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EXPANSION DEVICE SUPPORT SLOTS Miscel |aneous Details
Used with preformed compression joint seal, Tlat plafte, strip seal

or finger plate expansion devices.

G 1-1/4" x 2" x 4-1/2" Slotted
%7//1;7f44—rwe“ (space slotted W?LL;;;;;jA;ﬁifl//gj
between B1 & B2 bars)

| L
- i
,,,,,,, N /Q Girder \ ,,,,i,,,i,,,,,,,,,,,,
— PP - — B
7777777 I e
I I
. .
(%) | () | (%) | () |
PART PLAN OF P/S CONC. I-GIRDER @ EXP. DEVICE END
(%) (%)
\ \
= - ¢ 1-1/4" x 2" x 4=1/2"
Slotted well (space slofted
wel | befween B1 & B2 bars)

PART ELEVATION OF P/S CONC. I-GIRDER @ EXP. DEVICE END

(%) Show these dimensions on the P/S concrefe girder sheet.

Revised: 0Oct. 2000 E5500
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Precast Prestressed
TIE ROD DETAILS AND LOCATIONS Conorete Box Girders

Note: 17@ Tie rods, sleeves and nuts shall be A30T.

\ ol > q g
/ 5T 7'
—— N ST T T T T T T~ N
) 7777J M ( VD“ V. \
| ] | ¢ 1'% Tie Rod |
E\; } O o {%{HHH]B —————————————— m;uuuqu
N I ] | 7 V...ﬂ | k
e " b
=i ¢ 2570 hole T
| \ ris /
p \ s _
] 3 ~ _ 7[>._<\
” N 6 .
1 63 3 7><\
Width
ELEVATION SECTION @ € TIE ROD

EXTERIOR GIRDER

Tie Rod: 1"¢ x (width girder =1") with 4" thread each end.
Sleeves: 1"a x 5" full threaded hex sleeve.

Washer Plates: 5" x 57 x 1/2"” Plate with 1-1/8"% hole.
Nut: 1”@ American Std. Heavy Hex Nut.

V.
'bﬂ

L*W”Q Tie Rod — Hex Sleeve

Hex Nut
EXTERIOR GIRDER INTERIOR GIRDER

SECTION THRU 1”@ TIE ROD

Revised: 0Oct. 2000 E5500
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TIE ROD DETAILS AND LOCATIONS (CONT.) Precast Prestressed
Concrete Box Girders

7777777777777 | ‘ | S
I
,,,,,,,,,,,, _ %5 L ______
T ! C
e
,,,,,,,,,,,,,, N | Lo
e ‘ S
| ! |
| |
,,,,,,,,,,,,, N ! Lo
,,,,,,,,,,,,,,,, 7@,7,7,7,7,7,7,7,7 _
T \ T g'g
| ! |
L \ \ \ zﬁT
,,,,,,,,,,,,, N ! Lo -
ES

SQUARE BRIDGES

SKEWED BRIDGES

Revised: 0Oct. 2000 E5500
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